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(54) SUBSTRATE CLEANING AGENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a metal corrosion inhibitor, which is added to a cleaning 
agent particularly for the substrate surface having a copper electric wiring thereon, and can 
effectively remove metal impurities (copper oxide) on the surface, without causing corrosion and 
oxidation of the copper electric wiring. 

SOLUTION: The metal corrosion inhibitor includes amino acid having a thiol group in a molecular, 
like cysteine; or amino acid derivatives which include an N-acyl compound of amino acid like N- 
acetylcysteine, and a carboxylic acid ester of amino acid like a cysteine methyl ester. The 
substrate cleaning agent includes the above metal corrosion inhibitor. 
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[JP,2003-013266,A] 

CLAIMS 

[Claim(s)] 

[Claim 1] Metal corrosion inhibitor which comes to contain in intramolecular the amino 
acid which has a thiol group, of its derivative. 

[Claim 2] Metal corrosion inhibitor according to claim 1 which is an aquosity solution. 
[Claim 3] Metal corrosion inhibitor according to claim 1 or 2 whose amino acid which 
has a thiol group in intramolecular is a cysteine or a homocysteine. 

[Claim 4] Metal corrosion inhibitor given in any of claims 1-3 whose amino acid 
derivatives are N-acyl object of amino acid, or a carboxylate object of amino acid they 
are. 

[Claim 5] The metallic corrosion inhibitor according to claim 4 into which the acyl 
group of the carboxylic-acid origin of N-acyl object is introduced. 

[Claim 6] Metal corrosion inhibitor according to claim 4 whose N-acyl object is 
N-alkanoyl object or N-ARARUKA noil object. 

[Claim 7] Metal corrosion inhibitor according to claim 4 whose N-acyl object is 
N-acetyl object. 

[Claim 8] Metal corrosion inhibitor according to claim 4 whose ester object is an alkyl 
ester object or an aralkyl ester object. 

[Claim 9] Metal corrosion inhibitor according to claim 4 whose ester object is a 
low-grade alkyl ester object or a benzyl ester object. 

[Claim 10] Furthermore, metal corrosion inhibitor given in any of claims 1-9 which 
come to contain at least one of an organic acid, an amine, an inorganic alkali compound, 
a chelating agent, and surfactants they are. 

[Claim 11] Metal corrosion inhibitor according to claim 10 whose organic acids are JI 
thru/or tricarboxylic acid. 

[Claim 12] Metal corrosion inhibitor according to claim 10 whose organic acids are 
monochrome dihydroKISHIJI thru/or tricarboxylic acid. 
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[Claim 13] Metal corrosion inhibitor according to claim 10 an amine is [ corrosion 
inhibitor ] in any of alkylamine, dialkyl amine, hydroxy alkylamine, alkylene diamine, 
dialkylenetriamine, a thoria RUKIREN tetramine, an alkylamine-alkylene oxide 
addition product, and tetra-alkylammonium hydroxide. 

[Claim 14] Metal corrosion inhibitor according to claim 10 whose inorganic alkali 
compound is a nitrogen content inorganic alkali compound. 

[Claim 15] Metal corrosion inhibitor according to claim 14 it is [ corrosion inhibitor ] 
that as which a nitrogen content inorganic alkali compound is chosen from the group 
which it becomes from a hydroxylamine, a hydrazine, ammonia, and these salts. 
[Claim 16] Metal corrosion inhibitor according to claim 10 whose chelating agents are 
amino polycarboxylic acid or/and phosphonic acid. 

[Claim 17] Metal corrosion inhibitor according to claim 16 whose amino polycarboxylic 
acid is straight chain mold amino polycarboxylic acid or/and annular amino 
polycarboxylic acid. 

[Claim 18] Metal corrosion inhibitor according to claim 17 whose straight chain mold 
amino polycarboxylic acid is EDTA (ethylenediaminetetraacetic acid), EDDA 
(ethylenediamine 2 acetic acid), EDTA-OH (hydroxy ethylenediamine triacetic acid), 
GEDTA (glycol ether diamine tetraacetic acid), DTPA (diethylenetriamine pentaacetic 
acid), IDA (iminodiacetate), methyl-EDTA (diaminopropane tetraacetic acid), NTA 
(nitrilotriacetic acid), TTHA (triethylenetetramine 6 acetic acid), its ammonium salt, or 
complex salt with an amine. 

[Claim 19] Metal corrosion inhibitor according to claim 17 whose annular amino 
polycarboxylic acid is CyDTA (trans-cyclohexyl diamine tetraacetic acid), its 
ammonium salt, or complex salt with an amine. 

[Claim 20] Metal corrosion inhibitor according to claim 16 whose phosphonic acid is 
Pori phosphonic acid or/and amino poly phosphonic acid. 

[Claim 21] Metal corrosion inhibitor according to claim 20 whose Pori phosphonic acid 
is NTPO (nitrilotrismethylene phosphonic acid), HEDPO (hydroxy ECHIRIDENJI 
(methylene phosphonic acid)), its ammonium salt, or complex salt with an amine. 
[Claim 22] Metal corrosion inhibitor according to claim 20 whose amino poly 
phosphonic acid is EDDPO (ethylene JIAMINJI (methylene phosphonic acid)), EDTPO 
(ethylenediamine tetrapod (methylene phosphonic acid)), PDTPO (diaminopropane 
tetrapod (methylene phosphonic acid)), DETPPO (diethylenetriamine PENTA 
(methylene phosphonic acid)), TTHPO (triethylenetetramine hexa (methylene 
phosphonic acid)), its ammonium salt, or complex salt with an amine. 
[Claim 23] Metal corrosion inhibitor according to claim 10 whose surfactant is the 
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Nonion system surfactant or an anion system surfactant. 

[Claim 24] the Nonion system surfactant has a polyoxyalkylene group in a molecule — 
coming out — a certain metal corrosion inhibitor according to claim 23. 
[Claim 25] Metal corrosion inhibitor according to claim 23 whose Nonion system 
surfactants are polyoxyalkylene alkyl ether or polyoxyalkylene poly alkyl aryl ether. 
[Claim 26] Metal corrosion inhibitor according to claim 23 which is what has the 
radical chosen from the group which an anion system surface active agent becomes 
from a sulfonic group, a carboxyl group, a phosphonic acid radical, and a sulfo 
KISHIRU radical. 

[Claim 27] Metal corrosion inhibitor according to claim 26 whose anion system 
surfactants are an alkyl sulfonic acid, alkylarylsulfonic acid, alkyl-sulfiiric-acid ester, an 
alkyl aryl sulfate, polyoxyalkylene alkyl-sulfuric-acid ester, a polyoxyalkylene alkyl 
aryl sulfate, an alkyl carboxylic acid, alkyl aryl carboxylic acids, or these salts. 
[Claim 28] The processing agent which comes to contain metal corrosion inhibitor 
given in any of claims 1-27 they are. 

[Claim 29] The processing agent according to claim 28 which is the object for substrates 
to which a processing agent has the copper covering section on a front face. 
[Claim 30] The processing agent according to claim 29 whose substrate is a 
semi-conductor substrate. 

[Claim 31] The art of this substrate characterized by processing a substrate by the 
processing agent according to claim 28. 

[Claim 32] The art according to claim 31 whose substrate is what has the copper 
covering section on a front face. 

[Claim 33] The art according to claim 32 whose substrate is a semi-conductor substrate. 
[Claim 34] The cleaning agent which comes to contain metal corrosion inhibitor given 
in any of claims 1-27 they are. 

[Claim 35] The cleaning agent according to claim 34 whose cleaning agent is the object 
for substrates which has the copper covering section on a front face. 
[Claim 36] The cleaning agent according to claim 34 whose substrate is a 
semi-conductor substrate. 

[Claim 37] The washing approach of this substrate characterized by washing a substrate 
with a cleaning agent according to claim 34. 

[Claim 38] The washing approach according to claim 37 that a substrate is a 
semi-conductor substrate which has the copper covering section on a front face. 
[Claim 39] The washing approach according to claim 38 that a substrate is a 
semi-conductor substrate. 
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[Claim 40] The art of this substrate characterized by processing the substrate concerned 
by the processing agent according to claim 28 after giving the semi-conductor substrate 
which has the copper covering section on a front face to chemical physical polish 
processing (CMP). 

[Claim 41] The art of this substrate characterized by processing the substrate concerned 
by the processing agent according to claim 28, and subsequently washing the substrate 
concerned with a semi-conductor substrate cleaning agent after giving the 
semiconductor substrate which has the copper covering section on a front face to 
chemical physical polish processing (CMP). 

[Claim 42] The washing approach of this substrate characterized by washing the 
substrate concerned with a cleaning agent according to claim 34 after giving the 
semiconductor substrate which has the copper covering section on a front face to 
chemical physical polish processing (CMP). 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the cleaning agent and the washing 
approach on metal corrosion inhibitor and the substrate front face which used this, and 
the front face of a substrate where copper wiring was especially given to the front face. 

[Description of the Prior Art] In recent years, detailed-ization is progressing with high 
integration and the structure of LSI is the multilayer structure which metal wiring etc. 
put on the semiconductor front face in many steps. Moreover, modification in copper 
with more low electric resistance (Cu) from the aluminum of the former [ wiring / 
which is used ] is proposed. 

[0003] The socalled chemical physical polish technique (Cu-CMP) which grinds and 
carries out flattening of the semiconductor substrate physically is used for the process 
which manufactures the semiconductor which has the multilayer structure by which 
copper wiring was continued and given to the multilayer on the front face, oxidizing 
Metal Cu. 

[0004] On the other hand, the insulator layer (silicon oxide) which isolates Cu wiring 
and each Cu wiring is in the unreserved condition, and the wafer front face after a 
Cu-CMP process is polluted with a lot of metal impurities by the semiconductor front 
face after a Cu-CMP process. It originates in adsorbing on an insulator layer and Cu 
shaved off by CMP remaining as a metallic oxide (copper oxide), as for metal impurity 
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contamination. 

[0005] Thus, if a metallic oxide (copper oxide) remains on an insulator layer, a copper 
element is spread in an insulator layer in heat treatment at a back process, the property 
of a device deteriorates because insulation falls, and a device will be destroyed in order 
for isolated wiring to raise connection, i.e., short-circuit, when contamination is 
remarkable. Therefore, before progressing to degree process, it is necessary to remove a 
metallic oxide (copper oxide). 

[0006] In order to remove the above^nentioned **** metal impurity by the above 
reason, the washing process after a Cu-CMP process is indispensable. 
[0007] On the other hand, the metal copper on the front face of a semi-conductor will 
have high activity, and by few oxidizing power, it is corroded easily, and wiring 
resistance will increase or it will cause an open circuit. For this reason, in the washing 
process after a Cu-CMP process, if the penetrant remover which uses as a principal 
component inorganic acids used as a penetrant remover for semi-conductors, such as a 
hydrochloric acid, fluoric acid, etc. with comparatively strong oxidizing power, is used 
conventionally, since not only copper oxide but the metal copper of wiring which 
adhered on the insulator layer will be dissolved, use of the acid penetrant remover 
concerned is not desirable. Moreover, although the cleaning agent of a copper solvent 
action which uses organic acids with comparatively weak oxidizing power, such as 
oxalic acid and a citric acid, as a principal component is also weak compared with an 
inorganic acid, since it had the copper solvent action, the low-concentration organic acid 
needed to be used as much as possible. For this reason, since the solvent power of a 
metallic oxide also declined when an organic acid is used by low concentration, the 
semi-conductor front face needed to be washed [ long duration ]. 

[0008] In order to cancel such a fault, it is known by adding various metal corrosion 
inhibitor to a cleaning agent that the corrosion of the metal copper on a semi-conductor 
front face can be prevented. 

[0009] For example, the aromatic series system compound which makes benzotriazols 
and imidazole derivatives representation is indicated by JP,7-79061,A. However, the 
copper corrosion prevention effectiveness of these compounds is low, and the 
prevention effectiveness is accepted only by high concentration. However, the 
compound concerned had the low solubility to water, and it was difficult to add these 
compounds by high concentration in the ultrapure water generally used as a diluent in 
case the cleaning agent for semi-conductors is used. Moreover, in order to have used 
these compounds by high concentration, alkali solubilizing agents, such as an amine, the 
organic solvent of an alcoholic system, etc. were needed, but these solubilizing agents 
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and an organic solvent were difficult to use it in order to have a bad influence on a 
washing property. 

[0010] Moreover, ring compounds, such as mercaptoimidazole and a mercapto thiazole, 
are indicated by JP,2000-«7268,A and JP,2000-282096,A. However, if it combines with 
the copper on the front face of a semi-conductor, since a copper front face will serve as 
hydrophobicity and these compounds will prevent the attack of a cleaning agent, it 
becomes difficult to remove these compounds. Thus, while the organic substance like 
these compounds had remained on the copper front face, when the semi-conductor 
received heat treatment in a next process, the time of device actuation, etc., the organic 
substance concerned carried out combustion, explosion, etc., and there was a problem in 
the problem that a serious defect will arise, safety [ as opposed to / toxicity is strong and 
/ the body or an environment ], etc. 

[0011] Furthermore, the fatty alcohol system compound which the carbon which had the 
sulfhydryl group in molecules, such as mercaptoethanol and mercapto glycerol, and the 
sulfhydryl group concerned has combined with JP,2000-273663,A, and the carbon 
which the hydroxy 1 group has combined have adjoined and combined is indicated. 
However, although a possibility of having effect harmful to people's health and 
ecosystem compared with the conventional thing is made for the purpose of offering 
little metal corrosion inhibitor from the problem about effect, environmental pollution, 
etc. in recent years to the body, invention indicated by JP,2000-273663,A A problem is 
still in safety, and these compounds have an unpleasant smell, even when it is added and 
used into a water solution, and toxicity is strong and they are not [ vapor pressure is 
comparatively low and ] practical. 
[0012] 

[Problem(s) to be Solved by the Invention] This invention is what was made in view of 
the above-mentioned **** situation. Metal corrosion inhibitor with safety high [ having 
a good metallic corrosion prevention operation ], And the art of the substrate concerned 
which can prevent the oxidation and corrosion of copper wiring in the substrate front 
face and the substrate front face on which copper wiring was especially given to the 
front face using this, The washing approach of a substrate that the corrosion and 
oxidation of copper wiring on the front face of a substrate concerned can be prevented 
in a list, and the metal impurity (copper oxide) of the front face concerned can be 
effectively removed in it is offered. 
[0013] 

[Means for Solving the Problem] This invention consists of the following configurations. 
[0014] (1) Metal corrosion inhibitor which comes to contain in intramolecular the 
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amino acid which has a thiol group, or its derivative. 

[0015] (2) The processing agent which comes to contain the metal corrosion inhibitor of 
a publication in the above (1). 

[0016] (3) The art of this substrate characterized by processing a substrate by the 
processing agent of a publication to the above (2). 

[0017] (4) The cleaning agent which comes to contain the metal corrosion inhibitor of a 
publication in the above (1). 

[0018] (5) The washing approach of this substrate characterized by washing with a 
cleaning agent given [ a substrate ] in the above (4). 

[0019] (6) The art of this substrate characterized by processing the substrate concerned 
by the processing agent of a publication to the above (2) after giving the semi-conductor 
substrate which has the copper covering section on a front face to chemical physical 
polish processing (CMP). 

[0020] (7) The art of this substrate characterized by processing the substrate concerned 
by the processing agent of a publication to the above (2), and subsequently washing the 
substrate concerned with a semi-conductor substrate cleaning agent after giving the 
semi-conductor substrate which has the copper covering section on a front face to 
chemical physical polish processing (CMP). 

[0021] (8) The washing approach of this substrate characterized by washing with a 
cleaning agent given [ the substrate concerned ] in the above (4) after giving the 
semi-conductor substrate which has the copper covering section on a front face to 
chemical physical polish processing (CMP). 

[0022] Safety is [ whose amino acid which has a thiol group in intramolecular or its 
derivative has a good metallic corrosion prevention operation as a result of repeating 
research wholeheartedly that this invention person etc. should attain the 
abovemientioned purpose ] high, If a substrate is processed using the cleaning agent 
containing amino acid or its derivative concerned in a list The corrosion or oxidation of 
copper wiring are not caused for a substrate front face and the substrate front face where 
copper wiring was especially given to the front face, but it came to complete a header 
and this invention for the ability of the metal impurity (copper oxide) of the front face 
concerned to be removed effectively. 

[0023] The amino acid (it may be hereafter written as the amino acid concerning this 
invention) which has a thiol group in the intramolecular concerning this invention has a 
thiol group, a carboxyl group, and an amino group in intramolecular, and the compound 
specifically shown by the following general formula [1] is mentioned. 
[0024] 
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[Formula 1] 



[0025] (R shows a low-grade alkylene group among a formula.) 

[0026] as the low-grade alkylene group shown by R in a general formula [1] - a 
methylene group, ethylene, a trimethylene radical, a tetramethylen radical, a 
pentamethylene radical, a hexamethylene radical, a propylene radical, a butylene radical, 
a methyl methylene group, ethyl ethylene, a methyl ethylene radical, a methyl propylene 
radical, an ethyl propylene radical, and a pentene radical - it passes and the low-grade 
alkylene group of the shape of a straight chain, such as a xylene radical the shape of 
branching, and the annular carbon numbers 1-6 be mentioned to a xylene radical, a 
cycle pentene radical, and cyclo. Especially, the alkylene group (a methylene group, 
ethylene, a trimethylene radical, a tetramethylen radical, a pentamethylene radical, 
hexamethylene radical) of the shape of a straight chain of carbon numbers 1-6 is 
desirable, and a methylene group or especially ethylene is desirable. 
[0027] the amino acid which has a thiol group in the intramolecular concerning this 
invention - a commercial item (for example, product made from Wako Pure Chem 
Industry) - you may use - the very thing - according to a well-known approach, it may 
prepare suitably and you may use. 

[0028] As a compound shown by the above-mentioned general formula [1], a cysteine, a 
homocysteine, etc. are mentioned and, as for these, even the mixture of D object from 
which a mixing ratio differs also with D object, L bodies, or DL object, respectively, and 
L bodies is more specifically usable. 

[0029] Although it will not be limited as a derivative of the amino acid which has a thiol 
group in the intramolecular in above-mentioned **** and above-mentioned this 
invention especially if it has a metallic corrosion prevention operation, the carboxylate 
object of the amino acid concerning N-acyl object or this invention of amino acid which 
relates, for example to this invention etc. is mentioned. 

[0030] An acyl group is introduced into the hydrogen atom of the amino group which 
the amino acid concerning **** this invention described above as N-acyl object of the 
amino acid concerning this invention has. As shown in the following general formula 
[2], specifically, an acyl group is introduced into the hydroxyl group of the amino group 
in the above-mentioned general formula [1]. 
[0031] 
[Formula 2] 
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[0032] (Rl shows an acyl group among a formula, and R is the same as the above.) 
[0033] As an acyl group shown by Rl in the acyl group or general formula [2] 
introduced into the hydrogen atom of the amino group which the amino acid concerning 
this invention has The shape of a straight chain, the shape of branching, and annular are 
sufficient. For example, a formyl group, an acetyl group, A propionyl radical, a butyryl 
radical, an isobutyryl radical, a valeryl radical, an iso valeryl radical, A pivaloyl radical, 
a hexa noil radical, a cyclo propionyl carbonyl group, The thing of the saturation 
aliphatic series monocarboxylic acid origin of the carbon numbers 1-6, such as a 
cyclopentyl carbonyl group and a cyclohexyl carbonyl group, For example, an acryloyl 
radical, a PUROPIO roil radical, a methacryloyl radical, a KUROTO noil radical, The 
thing of the partial saturation aliphatic series monocarboxylic acid origin of the carbon 
numbers 3-7, such as an iso KUROTO noil radical, For example, benzoyl, a naphthoyl 
radical, a pen TAREN carbonyl group, an in DEREN carbonyl group, An azulene 
carbonyl group, a HEPUTAREN carbonyl group, an indacene carbonyl group, An 
anthracene carbonyl group, a phenanthrene carbonyl group, a triphenylene carbonyl 
group, A pyrene carbonyl group, a naphthacene carbonyl group, a PIRIREN carbonyl 
group, the carbon numbers 7-23, such as a pentacene carbonyl group, — desirable — the 
thing of the aromatic series monocarboxylic acid origin of carbon numbers 7-12 — For 
example, a phenylmethyl carbonyl group, a phenylethyl carbonyl group, A phenylpropyl 
carbonyl group, a phenyl isopropyl carbonyl group, A phenyl butyl carbonyl group, a 
phenyl isobutyl carbonyl group, a phenyl pentyl carbonyl group, A phenyl isopentyl 
carbonyl group, a phenyl neopentyl carbonyl group, A phenyl hexyl carbonyl group, a 
phenyl iso hexyl carbonyl group, A phenylethyl pentyl carbonyl group, a phenylmethyl 
pentyl carbonyl group, A phenyl dimethyl butyl carbonyl group, a phenylethyl butyl 
carbonyl group, A phenyl heptyl carbonyl group, a phenylmethyl hexyl carbonyl group, 
A phenyl dimethyl pentyl carbonyl group, a phenyl octyl carbonyl group, A phenyl 
nonyl carbonyl group, a phenyl DESHIRU carbonyl group, a phenyl undecyl carbonyl 
group, A phenyl dodecyl carbonyl group, a phenyl tridecyl carbonyl group, A phenyl 
cyclo propylcarbonyl radical, a phenyl cyclopentyl carbonyl group, A phenyl cyclohexyl 
carbonyl group, a phenyl cyclohexyl carbonyl group, A phenyl cycloheptyl carbonyl 
group, a phenyl cyclo octyl carbonyl group, A phenyl cyclo nonyl carbonyl group, a 
phenyl cyclodecyl carbonyl group, the carbon numbers 7-20, such as a phenyl cyclo 
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undecyl carbonyl group, a phenyl cyclo dodecyl carbonyl group, and a phenyl cyclo 
tridecyl carbonyl group, - the thing of the aralkyl monocarboxylic acid origin of carbon 
numbers 7-13 etc. is mentioned preferably. In addition, in the ring of the 
above-mentioned acyl group of the **** aromatic series monocarboxylic acid origin, or 
the acyl group of the aralkyl monocarboxylic acid origin, you may have low-grade alkyl 
groups, such as a methyl group and an ethyl group, etc. as a substituent. Also in the 
above-mentioned **** acyl group, the thing of the saturation aliphatic series 
monocarboxylic acid origin and the thing of the aralkyl monocarboxylic acid origin are 
desirable, are a thing of the saturation aliphatic series monocarboxylic acid origin more 
preferably, and are a thing of the straight chain-like saturation aliphatic series 
monocarboxylic acid origin still more preferably. Also in the acyl group of the straight 
chain-like saturation aliphatic series monocarboxylic acid origin, especially an acetyl 
group is desirable. 

[0034] moreover, N-acyl object of the amino acid which has a thiol group in the 
intramolecular concerning this invention - a commercial item (for example, product 
made from Wako Pure Chem Industry) - you may use - the very thing - according to a 
well-known approach, it may prepare suitably and you may use. 

[0035] As an N-acyl object of the amino acid concerning this invention To the hydrogen 
atom of the amino group which the amino acid concerning this invention has 
N-ARARUKA noil object with which the acyl group of N-alkanoyl object (that whose 
Rl in a general formula [2] is the acyl group of the saturation aliphatic series 
monocarboxylic acid origin) with which the acyl group of the saturation aliphatic series 
monocarboxylic acid origin was introduced, and the aralkyl monocarboxylic acid origin 
was introduced (That whose Rl in a general formula [2] is the acyl group of the aralkyl 
monocarboxylic acid origin) is desirable, and is N-alkanoyl object more preferably. Still 
more preferably It is N-straight chain alkanoyl object (that whose Rl in a general 
formula [2] is the acyl group of the straight chain-like saturation aliphatic series 
monocarboxylic acid origin) with which the acyl group of the straight chain-like 
saturation aliphatic series monocarboxylic acid origin was introduced into the hydrogen 
atom of the amino group which the amino acid concerning this invention has. Especially 
N-acetyl object (that whose Rl in a general formula [2] is an acetyl group) with which 
the acetyl group was introduced into the hydrogen atom of the amino group which the 
amino acid concerning this invention has especially is desirable. As an example of 
N-acyl object (compound shown by the general formula [2]) of the amino acid 
concerning this invention For example, N-acetylcysteine, N^utyryl cysteine, 
N-cyclohexyl carbonyl cysteine, N-PUROPIO roil cysteine, N-KUROTO noil cysteine, 
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N-benzoyI cysteine, N-naphthoyl cysteine, N-phenylmethyl carbonyl cysteine, 
N^henyl butyl carbonyl cysteine, N-phenyl cyclohexyl carbonyl cysteine, N-acetyl 
homocysteine, N-butyryl homocysteine, N-cyclohexyl carbonyl homocysteine, 
N-PUROPIO roil homocysteine, N-KUROTO noil homocysteine, N-benzoyl 
homocysteine, N-naphthoyl homocysteine, N^)henylmethyl carbonyl homocysteine, 
N-phenyl butyl carbonyl homocysteine, N^>henyl cyclohexyl carbonyl homocysteine, 
etc. are mentioned, and, as for these, even the mixture of D object from which a mixing 
ratio differs also with D object, L bodies, or DL object, respectively, and L bodies is 
usable. 

[0036] The carboxyl group which the amino acid concerning **** this invention 
described above as the carboxylate object of the amino acid concerning this invention 
has is esterified. As shown in the following general formula [2], specifically, an acyl 
group is introduced into the hydroxyl group of the carboxyl group in the 
above-mentioned general formula [1]. 
[0037] 
[Formula 3] 



[0038] (R2 shows hydrocarbon residue among a formula, and R is the same as the 
above.) 

[0039] In a general formula [3], as hydrocarbon residue shown by R2, as long as it is the 
radical of monovalence, any of aliphatic series, aromatic series, aroma aliphatic series, 
or an alicycle group are sufficient, and as aliphatic series in aliphatic series and aroma 
aliphatic series, it may be [ being saturation ] unsaturated, or the shape of the shape of a 
straight chain and branching has. As a typical thing of these, the alkyl group of the 
shape of a straight chain, the shape of branching, annular saturation, or partial saturation, 
an aryl group, an aralkyl radical, an alkenyl radical, etc. are mentioned, for example. 
The thing of 1^4 is mentioned more preferably, as an alkyl group — usually — the thing 
of carbon numbers 1-10 — desirable — the thing of 1-6 — specifically For example, a 
methyl group, an ethyl group, n-propyl group, an iso-propyl group, n-butyl, iso-butyl, 
sec-butyl, tert-butyl, n-pentyl radical, an iso^)entyl radical, a sec-pentyl radical, a 
tert-pentyl radical, A neopentyl radical, n4iexyl group, an iso-hexyl group, 3-methyl 
pentyl radical, 2-methyl pentyl radical, 1, 2-dimethyl butyl, a sec^iexyl group, A 
tert+exyl group, n-heptyl radical, an iso4ieptyl radical, a sec^ieptyl radical, n-octyl 
radical, an iso-octyl radical, a sec-octyl radical, n^ionyl radical, n-decyl group, a cyclo 
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propyl group, a cyclopentylic group, a cyclohexyl radical, a cycloheptyl radical, a cyclo 
octyl radical, a cyclodecyl radical, etc. are mentioned. As an aryl group, the thing of 
carbon numbers 6-14 is usually mentioned, a phenyl group, o-tolyl group, m-tolyl group, 
p-tolyl group, 2, 3-xylyl group, 2, 4-xylyl group, 2, 5-xylyl group, 2, 6-xylyl group, 3, 
5-xylyl group, a naphthyl group, an anthryl radical, etc. specifically mention, and it is 
**** as an aralkyl radical - usually - the thing of carbon numbers 7-12 - the thing of 
7-10 is mentioned preferably and, specifically, benzyl, a phenethyl radical, a 
phenylpropyl radical, phenyl butyl, a phenyl hexyl group, a methylbenzyl radical, a 
methyl phenethyl radical, ethyl benzyl, etc. are mentioned. In addition, in the ring of the 
above-mentioned **** aryl group or an aralkyl radical, you may have low-grade alkyl 
groups, such as a methyl group and an ethyl group, a halogen atom, a nitro group, the 
amino group, etc. as a substituent. As an alkenyl radical, the thing of 2-10 is usually 
mentioned. Specifically For example, a vinyl group, an allyl group, 1-propenyl radical, 
an iso-propenyl radical, 3-butenyl group, 2-butenyl group, 1-butenyl group, 1, 3-swine 
dienyl radical, 4-pentenyl radical, 3-pentenyl radical, 2-pentenyl radical, 1-pentenyl 
radical, A 1, 3-pentadienyl radical, 2, 4-pentadienyl radical, 1, and 
l^dime'thyl-2-propenyl radical, A l-ethyl-2-propenyl radical, 1, and 

2- dimethyl-l-propenyl radical, A 1-methyl-l-butenyl group, a 5-hexenyl radical, a 
4-hexenyl radical, A 2-hexenyl radical, a 1-hexenyl radical, a 1-methyl-l-hexenyl 
radical, A 2-methyl-2-hexenyl radical, the 3-methyl 1, 3-hexa dienyl radical, 1-heptanyl 
radical, 2-octenyl group, 3-NONENIRU radical, 4^decenyl radical, 2^yclo pentenyl 
radical', 2, 4-cyclopentadienyl group, 1-cyclohexenyl group, 2-cyclohexenyl group, 

3- cyclohexenyl group, 2<rycloheptenyl group, 2-cyclo NONENIRU radical, 3^yclo 
decenyl radical, etc. are mentioned. Especially, an alkyl group and an aralkyl radical are 
desirable, are the low-grade alkyl group and benzyl of carbon numbers 1-6 more 
preferably, and are a low-grade alkyl group of carbon numbers 1-6 still more preferably. 
[0040] the carboxylate object of the amino acid which has a thiol group in the 
intramolecular concerning this invention - a commercial item (for example, product 
made from Wako Pure Chem Industry) - you may use - the very thing - according to a 
well4cnown approach, it may prepare suitably and you may use. 

[0041] As a carboxylate object of the amino acid concerning this invention To the 
carboxyl group which the amino acid concerning this invention has The aralkyl ester 
object (that whose R2 in a general formula [3] is an aralkyl radical) with which the alkyl 
ester object (that whose R2 in a general formula [3] is the alkyl group) and aralkyl 
radical into which the alkyl group was introduced were introduced is desirable. To the 
carboxyl group which the amino acid more preferably applied to this invention has It is 
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the benzyl ester object (that whose R2 in a general formula [3] is benzyl) with which 
low-grade alkyl ester **** (that whose R2 in a general formula [3] is the low-grade 
alkyl group of carbon numbers 1-6) and benzyl into which the alkyl group of carbon 
numbers 1-6 was introduced were introduced. Furthermore, it is a low-grade alkyl ester 
object preferably. As an example of the carboxylate object (compound shown by the 
general formula [3]) of the amino acid concerning this invention For example, cysteine 
methyl ester, cysteine ethyl ester, cysteine isobutyl ester, Cysteine n4iexyl ester, 
cysteine cyclohexyl ester, Cysteine phenyl ester, cysteine naphthyl ester, cysteine benzyl 
ester, Cysteine methylbenzyl ester, cysteine vinyl ester, cysteine 3-butenyl ester, 
Cysteine 3-cyclohexenyl ester, homocysteine methyl ester, Homocysteine ethyl ester, 
homocysteine isobutyl ester, Homocysteine n-hexyl ester, homocysteine cyclohexyl 
ester, Homocysteine phenyl ester, homocysteine naphthyl ester, Homocysteine benzyl 
ester, homocysteine methylbenzyl ester, Homocysteine vinyl ester, homocysteine 
3-butenyl ester, homocysteine 3-cyclohexenyl ester, etc. are mentioned, and, as for these, 
even the mixture of D object from which a mixing ratio differs also with D object, L 
bodies, or DL object, respectively, and L bodies is usable. 

[0042] The amino acid which has a thiol group in the intramolecular concerning 
above-mentioned **** this invention, or its derivative may be used independently, or 
two or more sorts, it may combine suitably and it may be used. 

[0043] Although the amount of the amino acid which has a thiol group in intramolecular, 
or its derivative used does not generally have ****** since it changes with the class of 
the amino acid which has a thiol group in intramolecular, or its derivative, surface areas 
of the substrate processed, etc., it is 0.0001 - 10 % of the weight usually 0.0001 -0.5 % 
of the weight more preferably 0.0001 to 1% of the weight. 

[0044] The metal corrosion inhibitor of this invention comes to contain in the 
intramolecular concerning above-mentioned **** this invention the amino acid which 
has a thiol group, or its derivative. Moreover, the metal corrosion inhibitor of this 
invention is usually in the condition of an aquosity solution, and is prepared by making 
water carry out the addition dissolution of the amino acid concerning this invention 
concerned, or its derivative. 

[0045] As an approach of dissolving the amino acid concerning this invention, or its 
derivative in water, the approach of adding the amino acid concerning this invention 
which dissolved separately, for example into water, or its derivative, the approach of 
adding the amino acid concerning this invention or its derivative in direct water, and 
dissolving and stirring, etc. are mentioned. 

[0046] Thus, as for the prepared metal corrosion inhibitor of this invention, it is 



13 



desirable to perform filtration processing etc. before use. Moreover, although the water 
used here should just be refined by distillation, ion exchange treatment, etc., the 
so-called ultrapure water used in this field is more desirable. 

[0047] Furthermore, into the metal corrosion inhibitor concerning this invention, the 
reagents usually used in this field in addition to the amino acid concerning 
above-mentioned **** this invention or its derivative can be used. As such reagents, 
they are an organic acid, an amine, an inorganic alkali compound, a chelating agent, a 
surfactant, etc., for example. 

[0048] That what is necessary is just what is usually used in this field as an organic acid 
used in this invention Although not limited especially, for example Oxalic acid, a 
malonic acid, a succinic acid, a glutaric acid, An adipic acid, a pimelic acid, a suberic 
acid, a 2-n-butyl malonic acid, a maleic acid, The dicarboxylic acid of the carbon 
numbers 2-8 of a fumaric acid, a citraconic acid, mesaconic acid, a phthalic acid, 
isophthalic acid, a terephthalic acid, etc., For example, with a carbon numbers [ of 
tricarballylic acid benzene tricarboxylic acid, etc. ] of six or more tricarboxylic acid, For 
example, with a carbon numbers [, such as tartronic acid and a malic acid, ] of three or 
more mono-hydroxy dicarboxylic acid, For example, with a carbon numbers [, such as 
with a carbon numbers / of a tartaric acid etc. / of four or more dihydroxy dicarboxylic 
acid, for example a citric acid etc., ] of six or more mono-hydroxy tricarboxylic acid, for 
example, hydroxy tricarboxylic acid, such ammonium salt, etc. are mentioned. 
Especially, dicarboxylic acid, mono-hydroxy dicarboxylic acid, mono-hydroxy 
tricarboxylic acid, and dihydroxy dicarboxylic acid are desirable, and dicarboxylic acid 
and especially mono-hydroxy tricarboxylic acid are desirable. Oxalic acid, a malonic 
acid, a phthalic acid, a malic acid, a citric acid, and a tartaric acid are desirable, and, 
more specifically, a citric acid and especially oxalic acid are desirable. Moreover, these 
organic acids may be used independently, or two or more sorts, it may combine suitably 
and they may be used. Although the amount of the organic acid used does not generally 
have ****** since it changes with classes of organic acid, it is 0.0001 - 20 % of the 
weight usually 0.05 - 10 % of the weight more preferably 0.001 to 10% of the weight. 
[0049] That what is necessary is just what is usually used in this field as an amine used 
in this invention Although not limited especially, for example Monomethylamine, 
ethylamine, n propylamine, N butylamine, n-pentylamine, n-hexylamine, a cyclopentyl 
amine, The alkylamine of the carbon numbers 1-6, such as cyclohexylamine, for 
example, dimethylamine, the carbon numbers 2-12, such as a methylethyl amine, 
diethylamine, and a dipropyl amine, - desirable - the dialkyl amine of carbon numbers 
2-6 - For example, a trimethylamine, dimethyl ethylamine, methyl diethylamine, the 
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carbon numbers 3-18, such as triethylamine and tripropylamine, — desirable — the 
alkylamine of carbon numbers 3-6 — For example, monoethanolamine, diethanolamine, 
triethanolamine, the carbon numbers 1-18, such as dimethylethanolamine and diethyl 
ethanolamine, — desirable — the monochrome of carbon numbers 1-6 thru/or trihydroxy 
alkylamine — For example, methylene diamine, ethylenediamine, propylenediamine, 
Isopropanal pyrene diamine, butylene diamine, methyl methylene diamine, Ethyl 
ethylenediamine, methyl ethylene diamine, methyl propylenediamine, ethyl 
propylenediamine and pentene diamine — passing — xylene diamine — To cyclo pentene 
diamine and cyclo, the alkylene diamine of the carbon numbers 1-6, such as xylene 
diamine, for example, the carbon numbers 2-12, such as dimethylene triamine and 
diethylenetriamine, — desirable — the dialkylenetriamine of carbon numbers 2-4 — for 
example, the carbon numbers 3-18, such as a trimethylene tetramine and 
triethylenetetramine, — desirable — the thoria RUKIREN tetramine of carbon numbers 
3-6 — For example, tetramethylammonium hydroxide, tetraethylammonium hydroxide, 
Tetra— n^>ropyl ammonium hydroxide, tetra— n-butyl ammonium hydroxide, 
Tetra— n^>entyl ammonium hydroxide, tetra— n4iexyl ammonium hydroxide, (The 
tetra-alkylammonium hydroxide [4], for example, following general formula, of the 
carbon numbers 4-24, such as tetracyclo pentyl ammonium hydroxide and tetracyclo 
hexyl ammonium hydroxide) 
[0050] 
[Formula 4] 



[0051] (— R3 shows an alkyl group among a formula, R4 and R5 show an alkylene 
group, and m and n show a positive integer.) — the alkylamine-alkylene oxide addition 
product shown is mentioned. In a general formula [4], as an alkyl group shown by R3 
The thing of 1^ is mentioned more preferably, for example, the thing of the shape of a 
straight chain, the shape of branching, and the annular usual carbon numbers 1-10 — 
desirable — the thing of 1-6 — specifically For example, a methyl group, an ethyl group, 
n^>ropyl group, an iso-propyl group, n-butyl, iso-butyl, sec-butyl, tert-butyl, n-pentyl 
radical, an iso^entyl radical, a sec^entyl radical, a tert-pentyl radical, A neopentyl 
radical, n-hexyl group, an iso^iexyl group, 3-methyl pentyl radical, 2-methyl pentyl 
radical, 1, 2-dimethyl butyl, a sec^iexyl group, A tert-hexyl group, n4ieptyl radical, an 
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iso-heptyl radical, a sec-heptyl radical, n-octyl radical, an iso-octyl radical, a sec-octyl 
radical, n-nonyl radical, n-decyl group, a cyclo propyl group, a cyclopentylic group, a 
cyclohexyl radical, a cycloheptyl radical, a cyclo octyl radical, a cyclodecyl radical, etc. 
are mentioned. Especially a cyclohexyl radical etc. is desirable especially, as the 
alkylene group shown by R4 and R5 - the low-grade alkylene group of the shape of a 
straight chain, the shape of branching, and the annular carbon numbers 1-6 - desirable 
- for example, a methylene group, ethylene, a propylene radical, a butylene radical, a 
methyl methylene group, ethyl ethylene, a methyl ethylene radical, a methyl propylene 
radical, an ethyl propylene radical, and a pentene radical - it passes, a xylene radical etc. 
is mentioned to a xylene radical, a cyclo pentene radical and cyclo, and a methylene 
group, especially ethylene, etc. are desirable especially moreover, m and n - a positive 
integer - being shown - usually - 1-10 - it is 1-5 preferably. As an 
alkylamine-alkylene oxide addition product shown by the above-mentioned **** 
general formula [4] Specifically For example, methyl AMINJI (polyoxymethylene), 
methyl AMINJI (polyoxyethylene), Methyl AMINJI (polyoxy ethyl propylene), methyl 
AMINJI (polyoxy cyclo hexylene), Monomethylamine (polyoxymethylene) 
(polyoxyethylene), monomethylamine (polyoxymethylene) (polyoxy ethyl propylene), 
Monomethylamine (polyoxymethylene) (polyoxy cyclo hexylene), Monomethylamine 
(polyoxyethylene) (polyoxy ethyl propylene), Monomethylamine (polyoxyethylene) 
(polyoxy cyclo hexylene), Monomethylamine (polyoxy ethyl propylene) (polyoxy cyclo 
hexylene), Ethyl AMINJI (polyoxymethylene), ethyl AMINJI (polyoxyethylene), Ethyl 
AMINJI (polyoxy ethyl propylene), ethyl AMINJI (polyoxy cyclo hexylene), 
Ethylamine (polyoxymethylene) (polyoxyethylene), ethylamine (polyoxymethylene) 
(polyoxy ethyl propylene), Ethylamine (polyoxymethylene) (polyoxy cyclo hexylene), 
Ethylamine (polyoxyethylene) (polyoxy ethyl propylene), Ethylamine 
(polyoxyethylene) (polyoxy cyclo hexylene), Ethylamine (polyoxy ethyl propylene) 
(polyoxy cyclo hexylene), Propylure MENFJI (polyoxymethylene), propylure MINJI 
(polyoxyethylene), Propylure MINJI (polyoxy ethyl propylene), propylure MINJI 
(polyoxy cyclo hexylene), Propylamine (polyoxymethylene) (polyoxyethylene), 
propylamine (polyoxymethylene) (polyoxy ethyl propylene), Propylamine 
(polyoxymethylene) (polyoxy cyclo hexylene), Propylamine (polyoxyethylene) 
(polyoxy ethyl propylene), Propylamine (polyoxyethylene) (polyoxy cyclo hexylene), 
Alkyl AMINJI, such as propylamine (polyoxy ethyl propylene) (polyoxy cyclo 
hexylene) (polyoxyalkylene), For example, cyclohexyl AMINJI (polyoxymethylene), 
cyclohexyl AMINJI (polyoxyethylene), Cyclohexyl AMINJI (polyoxypropylene), 
cyclohexyl AMINJI (polyoxy butylene), Cyclohexyl AMINJI (polyoxy methyl 
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methylene), cyclohexyl AMINJI (polyoxy ethyl ethylene), Cyclohexyl AMINJI (poly 
OKIE chill propylene), cyclohexyl AMINJI (polyoxy pentene), Cyclohexyl AMINJI (it 
is a xylene to polyoxy), cyclohexyl AMINJI (polyoxy cyclo hexylene), 
Cyclohexylamine (polyoxymethylene) (polyoxyethylene), Cyclohexylamine 
(polyoxymethylene) (polyoxy ethyl propylene), Cyclohexylamine (polyoxymethylene) 
(polyoxy cyclo hexylene), Cyclohexylamine (polyoxyethylene) (polyoxy ethyl 
propylene), Cyclohexylamine (polyoxyethylene) (polyoxy cyclo hexylene), 
Cyclohexylamine (polyoxy ethyl propylene) (polyoxy cyclo hexylene), Cyclodecyl 
AMINJI (polyoxymethylene), cyclodecyl AMINJI (polyoxyethylene), Cyclodecyl 
AMINJI (polyoxy ethyl propylene), cyclodecyl AMINJI (polyoxy cyclo hexylene), A 
cyclodecyl amine (polyoxymethylene) (polyoxyethylene), A cyclodecyl amine 
(polyoxymethylene) (polyoxy ethyl propylene), A cyclodecyl amine 
(polyoxymethylene) (polyoxy cyclo hexylene), A cyclodecyl amine (polyoxyethylene) 
(polyoxy ethyl propylene), Cycloalkyl AMINJI (polyoxyalkylene), such as a cyclodecyl 
amine (polyoxyethylene) (polyoxy cyclo hexylene) and a cyclodecyl amine (polyoxy 
ethyl propylene) (polyoxy cyclo hexylene), etc. is mentioned. 

[0052] Also in the above-mentioned **** amine, alkylene diamine, dialkylenetriamine, 
a thoria RUKIREN tetramine, an alkylamine-alkylene oxide addition product, and 
tetra-alkylammonium hydroxide are desirable, and alkylene diamine and especially 
cycloalkyl AMINJI (polyoxyalkylene) are desirable especially. Ethylenediamine, 
diethylenetriamine, triethylenetetramine, cyclohexyl AMINJI (polyoxyethylene), 
cyclohexylamine (polyoxyethylene) (polyoxymethylene), and tetramethylammonium 
hydroxide are desirable, and, specifically, ethylenediamine and especially cyclohexyl 
AMINJI (polyoxyethylene) are desirable especially. Moreover, these amines may be 
used independently, or two or more sorts, it may combine suitably and they may be used. 
Although the amount of the amine used does not generally have ****** since it changes 
with classes of amine, it is 0.0001 - 20 % of the weight usually 0.05 - 10 % of the 
weight more preferably 0.001 to 10% of the weight. 

[0053] That what is necessary is just what is usually used in this field as an inorganic 
alkali compound used in this invention, although not limited especially, inorganic alkali, 
such as nitrogen content inorganic alkali compounds, for example, a potassium 
hydroxide, such as a hydroxy amine, a hydrazine, ammonia, and these salts (for 
example, a hydrochloride, a sulfate, etc.), and a sodium hydroxide, etc. is mentioned, for 
example. Especially, a nitrogen content inorganic alkali compound is desirable, and the 
nitrogen content inorganic alkali compound which does not contain a metal especially is 
desirable. A hydroxylamine, a hydrazine, and ammonia are specifically desirable, and 
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ammonia is desirable especially. Moreover, these inorganic alkali compound may be 
used independently, or two or more sorts, it may combine suitably and it may be used. 
Although the amount of the inorganic alkali compound used does not generally have 
****** S i nc e it changes with classes of inorganic alkali compound, it is 0.0001 - 20 % 
of the weight usually 0.05 - 10 % of the weight more preferably 0.001 to 10% of the 
weight. 

[0054] It is not limited especially that what is necessary is just what is usually used in 
this field as a chelating agent used in this invention. By adding a chelating agent, 
metallic oxides, such as copper oxide distributed in liquid, can be solubilized, and 
re-adsorption can be suppressed, and impurities, such as Fe and aluminum, can also be 
removed from a substrate front face. As such a chelating agent, for example EDTA 
(ethylenediaminetetraacetic acid), EDDA (ethylenediamine 2 acetic acid), EDTA-OH 
(hydroxy ethylenediamine triacetic acid), GEDTA (glycol ether diamine tetraacetic acid), 
DTPA (diethylenetriamine pentaacetic acid), IDA (iminodiacetate), methyl-EDTA 
(diaminopropane tetraacetic acid), NTA (nitrilotriacetic acid), TTHA 
(triethylenetetramine 6 acetic acid), Straight chain mold amino polycarboxylic acid, 
such as such ammonium salt and complex salt of these and an amine For example, 
CyDTA (trans-cyclohexyl diamine tetraacetic acid), Amino polycarboxylic acid, such as 
annular amino polycarboxylic acid, such as ammonium salt of this, and complex salt of 
this and an amine For example, NTPO (nitrilotrismethylene phosphonic acid), HEDPO 
(hydroxy ECHIRIDENJI (methylene phosphonic acid)), Pori phosphonic acid, such as 
such ammonium salt and complex salt of these and an amine For example, EDDPO 
(ethylene JIAMINJI (methylene phosphonic acid)), EDTPO (ethylenediamine tetrapod 
(methylene phosphonic acid)), PDTPO (diaminopropane tetrapod (methylene 
phosphonic acid)), Phosphonic acid, such as amino poly phosphonic acid, such as 
DETPPO (diethylenetriamine PENTA (methylene phosphonic acid)), TTHPO(s) 
(triethylenetetramine hexa (methylene phosphonic acid)), such ammonium salt, and 
complex salt of these and an amine, is mentioned. Especially, EDTA, CyDTA, HEDPO, 
EDTPO, DETPPO(s), such ammonium salt, and especially the complex salt of these and 
an amine are desirable. In addition, in the above, the thing same as an amine which 
forms complex salt as the amine described previously is mentioned. Moreover, these 
chelating agents may be used independently, or two or more sorts, it may combine 
suitably and they may be used. Although the amount of the chelating agent used does 
not generally have ****** since it changes with classes of chelating agent, it is 0.0001 - 
10 % of the weight usually 0.0001 -0.5 % of the weight more preferably 0.0001 to 1% 
of the weight. 
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[0055] It is not limited especially that what is necessary is just what is usually used in 
this field as a surfactant used in this invention. By adding a surfactant, the wettability of 
an aquosity solution to a substrate front face can be improved. The Nonion system 
surfactant which has a polyoxyalkylene group, for example in a molecule as such a 
surfactant, For example, the anion system surfactant which has the radical chosen from 
a sulfonic group, a carboxyl group, a phosphonic acid radical, a sulfo KISHIRU radical, 
and a phosphono KISHIRU radical into a molecule, For example, quaternary 
ammonium, such as alkylamine, for example, alkyl trimethylammonium, and alkyl 
dimethylbenzyl ammonium, For example, cation system surfactants, such as alkyl 
pyridinium and these salts (for example, a hydrochloride, a sulfate, etc.), For example, 
although amphoteric surface active agents, such as an alkyl betaine derivative, an 
imidazolinium betaine derivative, a sulfobetaine derivative, an amino carboxylic-acid 
derivative, an imidazoline derivative, and an amine oxide derivative, etc. are mentioned, 
it is not limited to these. As an Nonion system surfactant which has a polyoxyalkylene 
group in a molecule Polyoxyalkylene alkyl ether, the polyoxyalkylene poly alkyl aryl 
ether, etc. are mentioned. For example, more specifically For example, the Nonion 
system surfactant which has a polyoxyethylene radical in molecules, such as 
polyoxyethylene alkyl ether and polyoxyethylene alkyl phenyl ether, For example, the 
Nonion system surfactant which has a polyoxypropylene radical in molecules, such as 
polyoxypropylene alkyl ether and the polyoxypropylene alkylphenyl ether, For example, 
the Nonion system surfactant which has a polyoxyethylene radical and a 
polyoxypropylene radical is mentioned into molecules, such as polyoxyethylene 
polyoxypropylene alkyl ether and the polyoxyethylene polyoxypropylene alkylphenyl 
ether. As an anion system surfactant which has the radical chosen from a sulfonic group, 
a carboxyl group, a phosphonic acid radical, a sulfo KISHIRU radical, and a phosphono 
KISHIRU radical into a molecule For example, an alkyl sulfonic acid, alkylbenzene 
sulfonic acid, an alkyl naphthalene sulfonic acid, These salts (for example, alkali^netal 
salts, for example, ammonium salt etc., such as sodium and a potassium) The anion 
system surfactant which has a sulfonic group in a molecule, like ammonium salt is 
desirable especially, For example, an alkyl carboxylic acid, an alkylbenzene carboxylic 
acid, an alkyl naphthalene carboxylic acid, These salts (for example, alkali-metal salts, 
for example, ammonium salt etc., such as sodium and a potassium) The anion system 
surfactant which has a carboxyl group in a molecule, like ammonium salt is desirable 
especially, For example, alkyl phosphonic acid, alkylbenzene phosphonic acid, alkyl 
naphthalene phosphonic acid, These salts (for example, alkali-metal salts, for example, 
ammonium salt etc., such as sodium and a potassium) The anion system surfactant 
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which has a phosphonic acid radical in a molecule, like ammonium salt is desirable 
especially, For example, alkyl-sulfuric-acid ester, an alkylbenzene sulfate, 
polyoxyethylene alkyl^ulfaric-acid ester, A polyoxyethylene alkylbenzene sulfate, a 
polyoxyethylene alkyl naphthalene sulfate, The anion system surfactant which has a 
sulfo KISHIRU radical is mentioned into molecules, such as these salts (for example, 
alkali-metal salts, for example, ammonium salt etc., such as sodium and a potassium, 
have desirable ammonium salt especially). Especially, the Nonion system surfactant and 
an anion system surfactant are desirable. Moreover, especially as an Nonion system 
surfactant, polyoxyalkylene alkyl ether is desirable, and what has a sulfonic group in a 
molecule, and especially the thing that has a sulfo KISHIRU radical in a molecule are 
desirable as an anion system surfactant. Especially the anion system surface active agent 
that has a sulfo KISHIRU radical in molecules, such as an anion system surface active 
agent which has a carboxyl group in molecules, such as the Nonion system surface 
active agent which has a polyoxyethylene radical and a polyoxypropylene radical in 
molecules, such as the Nonion system surface active agent which more specifically has 
a polyoxyethylene radical in molecules, such as polyoxyethylene alkyl ether, and 
polyoxyethylene polyoxypropylene alkyl ether, and alkylbenzene sulfonic acid, and 
polyoxyethylene alkyl-sulfuric-acid ester, is desirable. Moreover, these surfactants may 
be used independently, or two or more sorts, it may combine suitably and they may be 
used. Since the amount of the surfactant used changes with classes of surfactant, it does 
not generally have ******, but that the Nonion system surfactant should just be more 
than critical micelle concentration, if thinner than it, the rate of etching will become 
quick and effectiveness will fade. Moreover, surfactants other than a nonionic surfactant 
should just be the amounts in which the surface tension of a substrate finishing agent 
may be reduced. Although there is no ****** generally as the concrete amount used 
since it changes with classes of surfactant, it is 0.0001 - 1 % of the weight usually 
0.0001 -0.05 % of the weight more preferably 0.0001 to 0.1% of the weight. 
[0056] The metal corrosion inhibitor of this invention has the desirable thing which 
comes to contain the amino acid concerning above-mentioned **** this invention or its 
derivative, and at least 1 of the above-mentioned **** organic acid, an amine, an 
inorganic alkali compound, a chelating agent, and surfactants, and especially its thing 
that comes to contain the amino acid concerning above-mentioned **** this invention 
or its derivative, and a chelating agent or/and a surfactant is still more desirable. 
[0057] By sticking to the metal corrosion inhibitor of this invention in the surface of 
metal which the amino acid which has a thiol group in the intramolecular concerning 
this invention contained there, or its derivative has, and forming a protective coat in the 
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front face concerned If the property in which oxidation and corrosion of the metal which 
protects a surface of metal and wins popularity out of a water solution or air can be 
controlled is used and the substrate front face which has the metallic-coating section on 
a front face is processed, using the metal corrosion inhibitor of this invention Oxidation 
and corrosion of the metal on the front face of a substrate concerned can be prevented, 
and the metal impurity on the front face of a substrate can be removed further 
effectively. 

[0058] It comes to contain the processing agent of this invention by the **** density 
range which mentioned above reagents usually used in this field, such as the amino acid 
which has a thiol group in the intramolecular concerning the metal corrosion inhibitor of 
above^nentioned **** this invention, i.e., this invention, or its derivative, **** 
mentioned above, for example, an organic acid, an amine, an inorganic alkali compound, 
a chelating agent, and a surfactant, when requiring. In addition, if at least one of the 
reagents used **** usual at this rate [ above^nentioned ] in the fields is made to contain 
in the processing agent of this invention, metal impurities (for example, metallic oxides, 
such as oxidation copper and ferrous oxide etc.), particle, etc. can be more effectively 
removed to preventing oxidation and corrosion of the metal on the front face of a 
substrate, and coincidence. Especially the thing that comes to contain the amino acid 
applied to above^nentioned **** this invention especially or its derivative, and a 
chelating agent or/and a surfactant is desirable. The above-mentioned example of **** 
reagents, a desirable mode, etc. are as having stated previously. 

[0059] The processing agent of this invention is usually in the condition of an aquosity 
solution, and is prepared by making water carry out the addition dissolution of the 
amino acid concerning this invention concerned, or its derivative by the same 
preparation approach as the metal corrosion inhibitor of **** this invention mentioned 
above. 

[0060] Thus, as for the processing agent of prepared this invention, it is desirable to 
perform filtration processing etc. before use. 

[0061] The art (the metal corrosion prevention approach) of this invention contacts the 
processing agent (metal corrosion inhibitor) of above^nentioned **** this invention, 
and the metal on the front face of a substrate which has the metallic-coating section on a 
front face, and should just process the substrate front face concerned by the processing 
agent (the metal corrosion prevention approach) of this invention. 

[0062] the very thing usually performed in this field as an approach of processing the 
substrate front face which has the metallic-coating section on a front face by the 
processing agent (the metal corrosion prevention approach) of this invention — 
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specifically, approaches, such as DIP processing only immersed into a processing agent 
(metal corrosion inhibitor) in a substrate and sheet processing which sprinkles a 
processing agent over a substrate in the shape of a shower, are mentioned that what is 
necessary is just a well-known approach. 

[0063] In this invention, as described above as "processing", it says contacting the 
processing agent of this invention, and the metal on the front face of a substrate. 
Although pretreatment before giving preservation processing, for example, washing 
processing etc., washing processing, etc. are more specifically mentioned, it is not 
limited to these. 

[0064] That is, the metal corrosion inhibitor of this invention can be used also as 
processing agents, such as a preservative for substrates which has the metallic-coating 
section on a front face, a pretreatment agent for substrates which has the 
metallic^oating section on a front face, or a cleaning agent for substrates which has the 
metallic-coating section on a front face. 

[0065] For example, if the processing agent of this invention is used for a front face as a 
preservative for substrates which has the metallic-coating section, the oxidation and 
corrosion in which the metal concerned receives during substrate preservation can be 
prevented, and the metal impurity on the front face of a substrate can also be further 
removed from various ambient atmospheres, such as a water solution and air, effectively. 
After performing the approaches of saving performing the approach of saving while 
**** DIP processing described above, for example was performed as a store method of 
the substrate of this invention and the substrate had been immersed into the processing 
agent (preservative) of this invention, the above-mentioned **** sheet processing, etc., 
and sprinkling the processing agent (preservative) of this invention over a substrate, or 
these processings, the method of drying and saving a substrate etc. is mentioned. 
[0066] Moreover, if it uses as a pretreatment agent for the substrates concerned and the 
metal on the front face of a substrate is processed before **(ing) the substrate which has 
the metallic-coating section for the processing agent of this invention on a front face at a 
washing process etc., for example The oxidation and corrosion which a metal receives 
into the process of degree process can be prevented, and easy actuation of washing by 
ultrapure water etc. can remove effectively the metal impurity on the front face of a 
substrate from various ambient atmospheres, such as air while water solutions and 
degree processes, such as a cleaning agent used at degree process, **, further. After 
performing the approach immersed in a substrate into the processing agent 
(pretreatment agent) of this invention by **** DIP processing described above, for 
example as the pretreatment approach of the substrate of this invention, the approaches 
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of sprinkling the processing agent (pretreatment agent) of this invention over a substrate 
by the above^nentioned **** sheet processing, or these processings, the approach of 
drying a substrate etc. is mentioned. 

[0067] thus, the very thing to which the obtained substrate is usually performed in this 
field — it can ** to the washing approach using a well-known finishing agent (cleaning 
agent). As a finishing agent (cleaning agent) used in the above Although all the things 
used in this field can be used and it is not limited especially For example, 
JP,5-263275,A, JP,6-112646,A, JP,6-287774,A, JP,7-54169,A, JP,7-79061,A, 
JP,7-166381,A, JP,7-292483,A, JP,2000-8185,A, The finishing agent (cleaning agent) 
indicated by JP, 10-25 1867, A, JP,7-267933,A, JP,11-50275,A, etc., the cleaning agent of 
this invention mentioned later, etc. are mentioned. 

[0068] Furthermore, if the substrate front face which uses the processing agent of this 
invention for a front face as a cleaning agent for substrates which has the 
metallic-boating section, for example, and has the metallic-coating section on a front 
face is processed, the corrosion and oxidation of the metal on the front face of a 
substrate can be prevented, and the metal impurity of the front face concerned can be 
removed effectively. 

[0069] The amino acid which has a thiol group in the intramolecular concerning this 
invention as the processing agent of this invention was mentioned above, or its 
derivative, The amino acid which whose thing which comes to contain at least one of 
**** an( i t h e organic acid which were mentioned above, an amine, an inorganic alkali 
compound, a chelating agent, and surfactants is desirable, and requires it for this 
invention, or its derivative, Although the thing which comes to contain a chelating agent 
or/and a surfactant is more desirable, in case the processing agent of this invention is 
used as a cleaning agent, especially considering as such a presentation is desirable. In 
addition, the example of the above-mentioned **** organic acid, an amine, an inorganic 
alkali compound, a chelating agent, and a surfactant, a desirable mode, etc. are as 
having stated previously. 

[0070] The cleaning agent of this invention is usually in the condition of an aquosity 
solution, and is prepared by making water carry out the addition dissolution of the 
amino acid concerning this invention concerned, or its this, at least 1 [ or ] of an organic 
acid, an amine, an inorganic alkali compound, a chelating agent, and surfactants and 
derivative. As an approach of dissolving the amino acid concerning this invention, or its 
derivative in water For example, the amino acid concerning this invention which 
dissolved separately into water or its derivative (or with this) The approach of adding at 
least one of the organic acid which dissolved separately, an amine, an inorganic alkali 
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compound, a chelating agent, and surfactants, the amino acid concerning this invention, 
or its derivative (or with this) the approach of adding at least one of an organic acid, an 
amine, an inorganic alkali compound, a chelating agent, and surfactants in direct water, 
and dissolving and stirring - or The approach of stirring and mixing at least one of the 
organic acid and amine which added in water separately and dissolved with the amino 
acid concerning this invention which added and dissolved into water, or its derivative, 
an inorganic alkali compound, a chelating agent, and surfactants etc. is mentioned. 
[0071] Thus, as for the prepared cleaning agent of this invention, it is desirable to 
perform filtration processing etc. before use. Moreover, although the water used here 
should just be refined by distillation, ion exchange treatment, etc., the so-called 
ultrapure water used in this field is more desirable. 

[0072] What is necessary is just to process the washing approach of this invention with 
the cleaning agent of **** this invention which described above the substrate front face 
which has the metallic-coating section on a front face. 

[0073] the very thing usually performed in this field as an approach of processing the 
substrate front face which has the metallic-coating section on a front face with the 
cleaning agent of this invention - approaches mentioned above, such as **** DIP 
processing and sheet processing, are mentioned that what is necessary is just the 
well-known washing approach. 

[0074] Furthermore, in this invention, metal impurities (oxidation equivalent metallic 
oxide etc.) can be more effectively removed by using physical washing together at the 
time of washing. Giving the substrate front face which has the metallic^oating section 
on a front face to a physical washing process under existence of the cleaning agent of 
this invention as the concrete approach of concomitant use etc. is mentioned. 
[0075] In the above-mentioned approach, the approach of giving to a physical washing 
process as a condition in which the cleaning agent of this invention was made to 
specifically exist by the above-mentioned **** DIP processing, sheet processing, etc. as 
an approach in which the cleaning agent of this invention is made to exist etc. is 
mentioned. Moreover, brush scrub washing which washes a substrate front face, for 
example, using the brush made from polyvinyl alcohol of highspeed rotation etc. as 
physical washing (process), megasonic washing using a RF, etc. are mentioned. 
[0076] As more concrete technique in the case of using physical washing together For 
example, the method of performing physical washing, after considering as the condition 
of having taken out the substrate out of the penetrant remover concerned after being 
immersed into the cleaning agent of this invention, and having made the cleaning agent 
concerned existing in a substrate front face, How to perform physical washing after 
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considering as the condition of having sprinkled the cleaning agent of this invention 
over the approach and substrate front face which perform physical washing while the 
substrate had been made immersed into the cleaning agent of this invention, and having 
made the cleaning agent concerned existing in a substrate front face, Or the method of 
performing physical washing etc. is mentioned, sprinkling the cleaning agent of this 
invention over a substrate front face. 

[0077] Especially the acidity or alkalinity of the metal corrosion inhibitor of 
above^nentioned **** this invention and processing agents (a preservative, a 
pretreatment agent, cleaning agent, etc.) is not limited, but is suitably chosen from pH 
range usually used in this field by a class, the purpose, etc. of using the substrate used, 
more — concrete — the acescence thru/or alkalinity — desirable — usually — pH 2-13 — 
desirable — pH 3-12 — it is pH 4-10 more preferably. By considering as such pH range, 
since electric repulsion with a substrate front face and particle becomes large, the 
removal effectiveness of particle and metal impurities (for example, metallic oxides, 
such as copper oxide etc.) improves, and a possibility of etching Si02 which is an 
interlayer insulation film further decreases more. 

[0078] The metal corrosion inhibitor and the processing agents of this invention (a 
preservative, a pretreatment agent, cleaning agent, etc.) can be used for the substrate 
which has the metallic-coating section on a front face. As such a substrate, the glass 
substrate used, for example for printed circuit boards, such as a semi-conductor 
substrate and polyimide resin, LCD, etc. is mentioned, and it is useful to especially a 
semi-conductor substrate. Moreover, copper, chromium, silver, gold, etc. are mentioned 
and it is [ that what is necessary is just sulfur and the metal which reacts as a metal 
covered by the substrate front face concerned ] useful in especially metal copper. 
Especially, it is useful to especially the semi-conductor substrate that has the copper 
covering section on a front face (copper wiring was given). 

[0079] Although an example and the example of a comparison are given to below, this 
invention is not limited at all by these. 

[0080] Moreover, the amount of adsorption (residual Cu concentration) of Cu (copper 
atom) which the metal Cu deposition wafer and Cu contamination wafer which were 
used in this example and the example of a comparison use what was prepared by the 
following approaches, respectively, and is carrying out adsorption survival on the 
thickness of Cu of a metal Cu deposition wafer front face and Cu contamination wafer 
front face was measured by the following approaches, respectively. 

[0081] [Metal Cu deposition wafer] The thing which made Metal Cu deposit on the 
front face of a 4 inch silicon wafer by the spatter was used as the copper deposition 
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wafer. In addition, the thickness of the copper of the metal Cu deposition wafer front 
face concerned checked that it was lOOOnm by the approach shown below. 
[0082] [Cu contamination wafer] - for [ slurry water-solution / which added Cu ion so 
that the 4 inch silicon wafer which set the front face to Si02 by the oxidizing / 
thermally / method might be set to 1 ppm / (0.1% hydrogen peroxide solution of 1% 
silica content) ] 1L1 minute - being immersed - ultrapure water - for 10 minutes - a 
stream - after washing, what carried out spin desiccation was used as Cu contamination 
wafer. In addition, to the Cu contamination wafer concerned, it checked that Cu (copper 
atom) was carrying out 3x1014 atom / cm2 adsorption survival by the approach shown 
below. 

[0083] [Metal Cu thickness measurement method] The wafer was divided into one half, 
the cross section was observed with the electron microscope, and metal Cu thickness 
was measured. 

[0084] [Cu density measurement method] On the wafer front face, after carrying out 
dissolution recovery of the Cu which carried out adsorption survival in a fluoric 
acid-nitric-acid water solution, Cu concentration in this recovery liquid was measured 
with the atomic absorption method (graphite furnace atomic-absorption-analysis 
equipment). Based on the obtained measured value, the amount of adsorption (residual 
Cu concentration) of Cu (copper atom) was calculated. 

[0085] In addition, in this example and the example of a comparison, all especially of % 
which expresses concentration as long as there is no notice, and ppm and ppb show a 
weight ratio. Moreover, all the water to be used was ultrapure water, and it was used 
after checking that copper was 0.01 or less ppb. 
[0086] 

[Example] The metal Cu deposition wafer produced by the above-mentioned approach 
was immersed in each metal corrosion inhibitor (preservative) 1L given in one to 
example 14 table 1 under the room temperature for 5 hours. Then, a wafer is taken out, 
with ultrapure water, the rinse was carried out for 10 minutes and spin desiccation was 
carried out. Thus, in order to observe the color tone of Cu film front face on the front 
face of a wafer visually in order to check the existence of oxidation of Metal Cu, and to 
check the existence of the corrosion of Metal Cu about the processed metal Cu 
deposition wafer, the thickness of the metal Cu on the front face of a wafer was 
measured. A result is shown in Table 1. 
[0087] 
[Table 1] 
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[0088] Except having used the various solutions of a publication for one to example of 
comparison 6 table 2, after processing a metal Cu deposition wafer by the same 
approach as examples 1-14, the color tone of Cu film front face on the front face of a 
wafer was observed visually, and the thickness of the metal Cu on the front face of a 
wafer was measured. A result is shown in Table 2. In addition, - in Table 2 shows 
measurement impossible. 
[0089] 
[Table 2] 
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[0090] When a metal Cu deposition wafer is saved in the metal corrosion inhibitor 
(preservative) (examples 1-14) of this invention so that clearly from Table 1 and 2, it is 
changeless to the color tone of Cu film front face on the front face of a wafer, and Metal 
Cu does not oxidize, and there is almost no change in Cu thickness, and it turns out that 
Metal Cu is not being corroded. On the other hand, when a metal Cu deposition wafer is 
saved in the solution of the examples 1 and 5 of a comparison, Metal Cu is corroded 
remarkably, and the gloss of Cu film front face on the front face of a wafer disappears, 
and it turns out that Metal Cu has oxidized. Moreover, although it is changeless to the 
color tone of Cu film front face on the front face of a wafer and Metal Cu has not 
oxidized when saved in the solution of the examples 4 and 6 of a comparison, Cu 
thickness decreases and it turns out that Metal Cu is being corroded (dissolution). 
Furthermore, it turns out that Metal Cu is being altogether corroded for setting for the 
example 2 of a comparison, and Metal Cu being oxidized and corroded (dissolution) 
especially in the example 3 of a comparison (dissolution). That is, the metal corrosion 
inhibitor of this invention can prevent metaled oxidation and corrosion, if the substrate 
which has the metallic-coating section is saved on a front face in the processing agent 
(preservative) which comes to contain the metal inhibitor of this invention, oxidation 
and corrosion of the metal concerned can be prevented to coincidence, and it turns out 
that the substrate which has the metallic-coating section can be saved good in a solution 
on a front face. 

[0091] The metal Cu deposition wafer produced by the above-mentioned approach was 
immersed in each metal corrosion inhibitor (preservative) 1L given in 15 to example 17 
table 3 for 1 minute under the room temperature. Then, a wafer is taken out, with 
ultrapure water, the rinse was carried out for 10 minutes and spin desiccation was 
carried out. Subsequently, the wafer was left in air for 10 hours. Thus, in order to check 
the existence of oxidation of Metal Cu about the processed metal Cu deposition wafer, 
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the color tone of Cu film front face on the front face of a wafer was observed visually. A 
result is shown in Table 3. 

[0092] Except having used the various solutions of a publication for seven to example 
of comparison 10 table 3, after processing a metal Cu deposition wafer by the same 
approach as examples 15-17, the color tone of Cu film front face on the front face of a 
wafer was observed visually. A result is combined with examples 15-17, and is shown in 
Table 3. 
[0093] 
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[0094] When the wafer concerned is saved in air after processing a metal Cu deposition 
wafer with the metal corrosion inhibitor (preservative) (examples 15-17) of this 
invention so that clearly from Table 3, it is changeless to the color tone of Cu film front 
face on the front face of a wafer, and it turns out that Metal Cu has not oxidized. On the 
other hand, when a metal Cu deposition wafer is processed with the solution of the 
examples 7-10 of a comparison, the gloss of Cu film front face on the front face of a 
wafer disappears, and it turns out that Metal Cu has oxidized. That is, it turns out that 
the substrate which can prevent oxidation of the metal on the front face of a substrate 
concerned, and has the metallic-coating section on a front face by the processing agent 
(preservative) which comes to contain the metal inhibitor of this invention if this is 
saved after processing the substrate which has the metallic-coating section on a front 
face can be saved good in air. 

[0095] 18 to example 20 table 4 was sprinkled having metal covered [ of the publication 
/ each / 500ml ] it over the metal Cu deposition wafer front face produced by the 
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above-mentioned approach for 1 minute (preservative). Then, with ultrapure water, the 
rinse of the wafer was carried out for 10 minutes, and it carried out spin desiccation. 
Subsequently, the wafer was left in air for 10 hours. Thus, in order to check the 
existence of oxidation of Metal Cu about the processed metal Cu deposition wafer, the 
color tone of Cu film front face on the front face of a wafer was observed visually. A 
result is shown in Table 4. 

[0096] Except having used the various solutions of a publication for 11 to example of 
comparison 14 table 4, after processing a metal Cu deposition wafer by the same 
approach as examples 18-20, the color tone of Cu film front face on the front face of a 
wafer was observed visually. A result is combined with examples 18-20, and is shown in 
Table 4. 
[0097] 
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[0098] When the wafer concerned is saved in air after processing a metal Cu deposition 
wafer with the metal corrosion inhibitor (preservative) (examples 18-20) of this 
invention so that clearly from Table 4, it is changeless to the color tone of Cu film front 
face on the front face of a wafer, and it turns out that Metal Cu has not oxidized. On the 
other hand, when a metal Cu deposition wafer is processed with the solution of the 
examples 15-17 of a comparison, the gloss of Cu film front face on the front face of a 
wafer disappears, and it turns out that Metal Cu has oxidized. By namely, the processing 
agent (preservative) which comes to contain the metal inhibitor of this invention not 
only by the ************ j^jp processing performed in the examples 15-17 but by the 
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so-called sheet processing which was performed in the examples 18-20 If this is saved 
after processing the substrate which has the metallic-coating section on a front face, 
oxidation of the metal on the front face of a substrate concerned can be prevented, and it 
turns out that the substrate which has the metallic-coating section can be saved good in 
air on a front face. 

[0099] Cu contamination wafer and the metal Cu deposition wafer which were produced 
by the above^nentioned approach were immersed in each metal corrosion inhibitor 
(pretreatment agent) 1L given in 21 to example 34 table 5 under the room temperature 
for 1 hour. Then, a wafer is taken out, with ultrapure water, the rinse was carried out for 
10 minutes and spin desiccation was carried out. Subsequently, the wafer concerned was 
immersed in each penetrant remover 1L given in Table 5 for 10 minutes under the room 
temperature. Then, a wafer is taken out, with ultrapure water, the rinse was carried out 
for 10 minutes and spin desiccation was carried out. Thus, about processed Cu 
contamination wafer, in order to measure the residual Cu concentration which is 
carrying out adsorption survival on a wafer front face in order to evaluate metal 
impurity removal capacity, and to check the existence of oxidation of Metal Cu about a 
metal Cu deposition wafer, the color tone of Cu film front face on the front face of a 
wafer was observed visually, and further, in order to check the existence of the 
corrosion of Metal Cu, the thickness of the metal Cu on the front face of a wafer 
measured. A result is shown in Table 5. In addition, - in Table 5 shows measurement 
impossible. 

[0100] Except having used the various solutions and each cleaning agent of a 
publication for 15 to example of comparison 25 table 6 After processing Cu 
contamination wafer and a metal Cu deposition wafer by the same approach as 
examples 21-34, about Cu contamination wafer The residual Cu concentration which is 
carrying out adsorption survival was measured on the wafer front face, and about the 
metal Cu deposition wafer, the color tone of Cu film front face on the front face of a 
wafer was observed visually, and the thickness of the metal Cu on the front face of a 
wafer was measured further. A result is shown in Table 6. In addition, in the examples 
15-18 of a comparison, processing with metal corrosion inhibitor (pretreatment agent) 
was not performed, but the thing which the wafer was taken [ thing ] out to it, and the 
rinse was carried out [ thing ] to it for 10 minutes with ultrapure water, and made it 
carry out spin desiccation after the wafer concerned was immersed in each penetrant 
remover 1L given in Table 6 for 10 minutes under a room temperature was measured 
and observed. 
[0101] 
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[0102] 
[Table 6] 
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[0103] When it pretreats using the metal corrosion inhibitor (pretreatment agent) of 
examples 21, 22, and 27 so that clearly from the result of Table 5 and 6, it turns out that 
the residual Cu concentration of Cu contamination wafer front face can be controlled for 
1010 or less ******** s? and corrosion can be prevented in the oxidation list of Metal 
Cu. On the other hand, although residual Cu concentration can be controlled to the same 
extent, oxidation and corrosion of Metal Cu are produced or the oxidation corrosion of 
(the examples 19 and 23 of a comparison) and Metal Cu is suppressed when it pretreats 
using conventional metal corrosion inhibitor (finishing agent), residual Cu 
concentration is high and what (examples 20, 24, and 25 of a comparison) copper oxide 
cannot be effectively removed for is understood. The examples 21 and 22 of a 
comparison are understood that Cu film on the front face of a substrate is being 
corroded remarkably to the ability to remove copper oxide effectively and prevent 
corrosion in the oxidation list of Metal Cu in examples 23 and 30, similarly. Moreover, 
it also turns out that it compares when not performing this, and the oxidation and 
corrosion of Metal Cu at the time of washing can be controlled, and copper oxide can 
also be further removed from the result of examples 26, 28, 32, and 34 and the examples 
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15-18 of a comparison effectively if it pretreats using the metal corrosion inhibitor 
(pretreatment agent) of this invention. If the metal corrosion inhibitor (pretreatment 
agent) of this invention is used and the substrate concerned is pretreated before giving 
the substrate which has the metallic-coating section on a front face to a washing process 
so that clearly from the above thing, it can prevent that a metal receives oxidation and 
corrosion in a washing process, and it turns out further that a metallic oxide can also be 
removed effectively. 

[0104] Cu contamination wafer produced by the above-mentioned approach was 
immersed in each cleaning agent (metal corrosion inhibitor) 1L given in 35 to example 
44 table 7 for 10 minutes under the room temperature. Then, a wafer is taken out, with 
ultrapure water, the rinse was carried out for 10 minutes and spin desiccation was 
carried out. Moreover, the metal Cu deposition wafer produced by the above-mentioned 
approach was immersed in each cleaning agent (metal corrosion inhibitor) 1L given in 
Table 7 under the room temperature for 5 hours. Then, a wafer is taken out, with 
ultrapure water, the rinse was carried out for 10 minutes and spin desiccation was 
carried out. Thus, about processed Cu contamination wafer, in order to measure the 
residual Cu concentration which is carrying out adsorption survival on a wafer front 
face in order to evaluate metal impurity removal capacity, and to check the existence of 
oxidation of Metal Cu about a metal Cu deposition wafer, the color tone of Cu film front 
face on the front face of a wafer was observed visually, and further, in order to check the 
existence of the corrosion of Metal Cu, the thickness of the metal Cu on the front face 
of a wafer measured. A result is shown in Table 7. 

[0105] Except having used each cleaning agent of a publication for 26 to example of 
comparison 37 table 8, after processing Cu contamination wafer and a metal Cu 
deposition wafer by the same approach as examples 35^14, the residual Cu 
concentration which is carrying out adsorption survival was measured on the wafer 
front face, and about the metal Cu deposition wafer, the color tone of Cu film front face 
on the front face of a wafer was observed visually, and the thickness of the metal Cu on 
the front face of a wafer was measured further. A result is shown in Table 8. In addition, 

-in Table 8 shows measurement impossible. 

[0106] 

[Table 7] 
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'J >n|g(0.05) 

;u(o.oooi) 


5 x 10 9 £IT 




1000 




L-->X^>f >(0.01) 


1 x io 10 




980 




D-yXi-f >(0.02) 
(2.0) 


3 x io 10 




10OO j 




yxf-f >(o.oo i) 

h'Jlf U>^- h ^ £ >(0.2) 

tK ') yi ^ u > / -;ux — 

^U(O.Ol) 


4 x io 10 
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[0107] 
[Table 8] 
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(Cujg^/cm 2 ) 


feSB 


(nm) 







1 x 10 14 






J-L»-fsX [71-^« » 


VtlO&(0.3) 


5 x 10 10 




300 


J£3£0!l28 


'J>^K(0.05) 

/o^/K'jry-Mo.oi) 


7 x 10" 




450 




i/^OK(0.05) 
'O'/h 'JT V /-M0.8) 


9 x 10 13 




850 


tt;ix0i3O 


EDTA(O.OOl) 

K ^ > ;U"< >-tf>^ JUTfx > & (0.00 1) 


1 x 10 10 




700 




^/X^- U> MJ72 >(0.7) 


5 x 10 10 


3te3WNffc 


300 


ifciMH32 


{T )\s*r)\s C=8~ 12)(0.01) 


8 x 10 13 




- 




(0.00 1) 


9 x 10 10 




700 




T>^-7(l-0) 
NTA(O.Ol) 


9 x 10 10 




0 


ifc8«35 


hury-Mo.oi) 


8 x 10 13 




1000 


tbi&0|36 


2^W^h^f5^;U >(0.00 1) 
>7X>&(1.0] 


9 x 10 13 




1000 




^Tf^'j-kP— ;u(o.ooi) 


5 x 10 13 




1000 



[0108] When a wafer is washed using the cleaning agent (metal corrosion inhibitor) 
(examples 35-44) of this invention so that clearly from Table 7 and 8, the residual Cu 
concentration on the front face of a wafer can be controlled for 1010 or less ******** s , 
and it is changeless to the color tone of Cu film front face, and Metal Cu does not 
oxidize, and there is almost no change in Cu thickness, and it turns out that Metal Cu is 
not being corroded. On the other hand, although residual Cu concentration can be 
controlled for 1010 or less ********s when the cleaning agent of the examples 27, 30, 
31, 33, and 34 of a comparison is used, Metal Cu oxidizes and it turns out that Metal Cu 
is being corroded remarkably. Moreover, although the metal Cu on the front face of a 
wafer does not oxidize and corrosion is hardly carried out for Metal Cu, either, when the 
example 29 of a comparison and the cleaning agent of 35-37 are used, residual Cu 
concentration is high and it turns out that the copper oxide on the front face of a wafer 
cannot fully be removed. Furthermore, when the cleaning agent of the examples 26 and 
32 of a comparison is used, Metal Cu corrodes and oxidizes, and residual Cu 
concentration is high, and it turns out that the copper oxide on the front face of a wafer 
cannot fully be removed. When the cleaning agent of the example 28 of a comparison is 
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used, it turns out that Metal Cu is being corroded remarkably and the copper oxide on 
the front face of a wafer cannot fully be removed. That is, if the substrate front face 
which has the metallic-coating section on a front face using the cleaning agent of this 
invention is washed, it turns out that oxidation and corrosion of the metal concerned can 
be prevented and the metal impurity (copper oxide) of the front face concerned can be 
removed effectively. 
[0109] 

[Effect of the Invention] Metal corrosion inhibitor with safety high [ that this invention 
has a good metallic corrosion prevention operation like the above ], And the art of the 
substrate concerned which can prevent the oxidation and corrosion of copper wiring in 
the substrate front face and the substrate front face on which copper wiring was 
especially given to the front face using this, If a list is provided with the washing 
approach of a substrate that the corrosion and oxidation of copper wiring on the front 
face of a substrate concerned can be prevented, and the metal impurity (copper oxide) of 
the front face concerned can be removed effectively and the metal corrosion inhibitor of 
this invention is used for it, many problems at the time of semi-conductor manufacture 
are solvable, for example. 

TECHNICAL FIELD 

[Field of the Invention] This invention relates to the cleaning agent and the washing 
approach on metal corrosion inhibitor and the substrate front face which used this, and 
the front face of a substrate where copper wiring was especially given to the front face. 

PRIOR ART 

[Description of the Prior Art] In recent years, detailed^zation is progressing with high 
integration and the structure of LSI is the multilayer structure which metal wiring etc; 
put on the semi-conductor front face in many steps. Moreover, modification in copper 
with more low electric resistance (Cu) from the aluminum of the former [ wiring / 
which is used ] is proposed. 

[0003] The so-called chemical physical polish technique (Cu-CMP) which grinds and 
carries out flattening of the semi-conductor substrate physically is used for the process 
which manufactures the semi-conductor which has the multilayer structure by which 
copper wiring was continued and given to the multilayer on the front face, oxidizing 
Metal Cu. 

[0004] On the other hand, the insulator layer (silicon oxide) which isolates Cu wiring 
and each Cu wiring is in the unreserved condition, and the wafer front face after a 
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Cu-CMP process is polluted with a lot of metal impurities by the semi-conductor front 
face after a Cu-CMP process. It originates in adsorbing on an insulator layer and Cu 
shaved off by CMP remaining as a metallic oxide (copper oxide), as for metal impurity 
contamination. 

[0005] Thus, if a metallic oxide (copper oxide) remains on an insulator layer, a copper 
element is spread in an insulator layer in heat treatment at a back process, the property 
of a device deteriorates because insulation falls, and a device will be destroyed in order 
for isolated wiring to raise connection, i.e., short-circuit, when contamination is 
remarkable. Therefore, before progressing to degree process, it is necessary to remove a 
metallic oxide (copper oxide). 

[0006] In order to remove the above-mentioned **** metal impurity by the above 
reason, the washing process after a Cu-CMP process is indispensable. 
[0007] On the other hand, the metal copper on the front face of a semi-conductor will 
have high activity, and by few oxidizing power, it is corroded easily, and wiring 
resistance will increase or it will cause an open circuit. For this reason, in the washing 
process after a Cu-CMP process, if the penetrant remover which uses as a principal 
component inorganic acids used as a penetrant remover for semiconductors, such as a 
hydrochloric acid, fluoric acid, etc. with comparatively strong oxidizing power, is used 
conventionally, since not only copper oxide but the metal copper of wiring which 
adhered on the insulator layer will be dissolved, use of the acid penetrant remover 
concerned is not desirable. Moreover, although the cleaning agent of a copper solvent 
action which uses organic acids with comparatively weak oxidizing power, such as 
oxalic acid and a citric acid, as a principal component is also weak compared with an 
inorganic acid, since it had the copper solvent action, the low-concentration organic acid 
needed to be used as much as possible. For this reason, since the solvent power of a 
metallic oxide also declined when an organic acid is used by low concentration, the 
semi-conductor front face needed to be washed [ long duration ]. 

[0008] In order to cancel such a fault, it is known by adding various metal corrosion 
inhibitor to a cleaning agent that the corrosion of the metal copper on a semi-conductor 
front face can be prevented. 

[0009] For example, the aromatic series system compound which makes benzotriazols 
and imidazole derivatives representation is indicated by JP,7-79061,A. However, the 
copper corrosion prevention effectiveness of these compounds is low, and the 
prevention effectiveness is accepted only by high concentration. However, the 
compound concerned had the low solubility to water, and it was difficult to add these 
compounds by high concentration in the ultrapure water generally used as a diluent in 
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case the cleaning agent for semi-conductors is used. Moreover, in order to have used 
these compounds by high concentration, alkali solubilizing agents, such as an amine, the 
organic solvent of an alcoholic system, etc. were needed, but these solubilizing agents 
and an organic solvent were difficult to use it in order to have a bad influence on a 
washing property. 

[0010] Moreover, ring compounds, such as mercaptoimidazole and a mercapto thiazole, 
are indicated by JP,2000-87268,A and JP,2000-282096,A. However, if it combines with 
the copper on the front face of a semi-conductor, since a copper front face will serve as 
hydrophobicity and these compounds will prevent the attack of a cleaning agent, it 
becomes difficult to remove these compounds. Thus, while the organic substance like 
these compounds had remained on the copper front face, when the semi-conductor 
received heat treatment in a next process, the time of device actuation, etc., the organic 
substance concerned carried out combustion, explosion, etc., and there was a problem in 
the problem that a serious defect will arise, safety [ as opposed to / toxicity is strong and 
/ the body or an environment ], etc. 

[0011] Furthermore, the fatty alcohol system compound which the carbon which had the 
sulfhydryl group in molecules, such as mercaptoethanol and mercapto glycerol, and the 
sulfhydryl group concerned has combined with JP,2000-273663,A, and the carbon 
which the hydroxyl group has combined have adjoined and combined is indicated. 
However, although a possibility of having effect harmful to people's health and 
ecosystem compared with the conventional thing is made for the purpose of offering 
little metal corrosion inhibitor from the problem about effect, environmental pollution, 
etc. in recent years to the body, invention indicated by JP,2000-273663,A A problem is 
still in safety, and these compounds have an unpleasant smell, even when it is added and 
used into a water solution, and toxicity is strong and they are not [ vapor pressure is 
comparatively low and ] practical. 

EFFECT OF THE INVENTION 

[Effect of the Invention] Metal corrosion inhibitor with safety high [ that this invention 
has a good metallic corrosion prevention operation like the above ], And the art of the 
substrate concerned which can prevent the oxidation and corrosion of copper wiring in 
the substrate front face and the substrate front face on which copper wiring was 
especially given to the front face using this, If a list is provided with the washing 
approach of a substrate that the corrosion and oxidation of copper wiring on the front 
face of a substrate concerned can be prevented, and the metal impurity (copper oxide) of 
the front face concerned can be removed effectively and the metal corrosion inhibitor of 
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this invention is used for it, many problems at the time of semiconductor manufacture 
are solvable, for example. 

TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] This invention is what was made in view of 
the abovennentioned **** situation. Metal corrosion inhibitor with safety high [ having 
a good metallic corrosion prevention operation ], And the art of the substrate concerned 
which can prevent the oxidation and corrosion of copper wiring in the substrate front 
face and the substrate front face on which copper wiring was especially given to the 
front face using this, The washing approach of a substrate that the corrosion and 
oxidation of copper wiring on the front face of a substrate concerned can be prevented 
in a list, and the metal impurity (copper oxide) of the front face concerned can be 
effectively removed in it is offered. 

MEANS 

[Means for Solving the Problem] This invention consists of the following configurations. 
[0014] (1) Metal corrosion inhibitor which comes to contain in intramolecular the 
amino acid which has a thiol group, or its derivative. 

[0015] (2) The processing agent which comes to contain the metal corrosion inhibitor of 
a publication in the above ( 1 ) . 

[0016] (3) The art of this substrate characterized by processing a substrate by the 
processing agent of a publication to the above (2). 

[0017] (4) The cleaning agent which comes to contain the metal corrosion inhibitor of a 
publication in the above (1). 

[0018] (5) The washing approach of this substrate characterized by washing with a 
cleaning agent given [ a substrate ] in the above (4). 

[0019] (6) The art of this substrate characterized by processing the substrate concerned 
by the processing agent of a publication to the above (2) after giving the semiconductor 
substrate which has the copper covering section on a front face to chemical physical 
polish processing (CMP). 

[0020] (7) The art of this substrate characterized by processing the substrate concerned 
by the processing agent of a publication to the above (2), and subsequently washing the 
substrate concerned with a semiconductor substrate cleaning agent after giving the 
semi-conductor substrate which has the copper covering section on a front face to 
chemical physical polish processing (CMP). 

[0021] (8) The washing approach of this substrate characterized by washing with a 
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cleaning agent given [ the substrate concerned ] in the above (4) after giving the 
semi-conductor substrate which has the copper covering section on a front face to 
chemical physical polish processing (CMP). 

[0022] Safety is [ whose amino acid which has a thiol group in intramolecular or its 
derivative has a good metallic corrosion prevention operation as a result of repeating 
research wholeheartedly that this invention person etc. should attain the 
above-mentioned purpose ] high, If a substrate is processed using the cleaning agent 
containing amino acid or its derivative concerned in a list The corrosion or oxidation of 
copper wiring are not caused for a substrate front face and the substrate front face where 
copper wiring was especially given to the front face, but it came to complete a header 
and this invention for the ability of the metal impurity (copper oxide) of the front face 
concerned to be removed effectively. 

[0023] The amino acid (it may be hereafter written as the amino acid concerning this 
invention) which has a thiol group in the intramolecular concerning this invention has a 
thiol group, a carboxyl group, and an amino group in intramolecular, and the compound 
specifically shown by the following general formula [1] is mentioned. 
[0024] 
[Formula 1] 



[0025] (R shows a low-grade alkylene group among a formula.) 

[0026] as the low-grade alkylene group shown by R in a general formula [1] — a 
methylene group, ethylene, a trimethylene radical, a tetramethylen radical, a 
pentamethylene radical, a hexamethylene radical, a propylene radical, a butylene radical, 
a methyl methylene group, ethyl ethylene, a methyl ethylene radical, a methyl propylene 
radical, an ethyl propylene radical, and a pentene radical — it passes and the low-grade 
alkylene group of the shape of a straight chain, such as a xylene radical the shape of 
branching, and the annular carbon numbers 1-6 be mentioned to a xylene radical, a 
cyclo pentene radical, and cyclo. Especially, the alkylene group (a methylene group, 
ethylene, a trimethylene radical, a tetramethylen radical, a pentamethylene radical, 
hexamethylene radical) of the shape of a straight chain of carbon numbers 1-6 is 
desirable, and a methylene group or especially ethylene is desirable. 
[0027] the amino acid which has a thiol group in the intramolecular concerning this 
invention — a commercial item (for example, product made from Wako Pure Chem 
Industry) — you may use — the very thing — according to a welUcnown approach, it may 
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prepare suitably and you may use. 

[0028] As a compound shown by the above-mentioned general formula [1], a cysteine, a 
homocysteine, etc. are mentioned and, as for these, even the mixture of D object from 
which a mixing ratio differs also with D object, L bodies, or DL object, respectively, and 
L bodies is more specifically usable. 

[0029] Although it will not be limited as a derivative of the amino acid which has a thiol 
group in the intramolecular in above-mentioned **** and above-mentioned this 
invention especially if it has a metallic corrosion prevention operation, the carboxylate 
object of the amino acid concerning N-acyl object or this invention of amino acid which 
relates, for example to this invention etc. is mentioned. 

[0030] An acyl group is introduced into the hydrogen atom of the amino group which 
the amino acid concerning **** this invention described above as N-acyl object of the 
amino acid concerning this invention has. As shown in the following general formula 
[2], specifically, an acyl group is introduced into the hydroxyl group of the amino group 
in the above-mentioned general formula [1]. 
[0031] 
[Formula 2] 



[0032] (Rl shows an acyl group among a formula, and R is the same as the above.) 
[0033] As an acyl group shown by Rl in the acyl group or general formula [2] 
introduced into the hydrogen atom of the amino group which the amino acid concerning 
this invention has The shape of a straight chain, the shape of branching, and annular are 
sufficient. For example, a formyl group, an acetyl group, A propionyl radical, a butyryl 
radical, an isobutyryl radical, a valeryl radical, an iso valeryl radical, A pivaloyl radical, 
a hexa noil radical, a cyclo propionyl carbonyl group, The thing of the saturation 
aliphatic series monocarboxylic acid origin of the carbon numbers 1-6, such as a 
cyclopentyl carbonyl group and a cyclohexyl carbonyl group, For example, an acryloyl 
radical, a PUROPIO roil radical, a methacryloyl radical, a KUROTO noil radical, The 
thing of the partial saturation aliphatic series monocarboxylic acid origin of the carbon 
numbers 3-7, such as an iso KUROTO noil radical, For example, benzoyl, a naphthoyl 
radical, a pen TAREN carbonyl group, an in DEREN carbonyl group, An azulene 
carbonyl group, a HEPUTAREN carbonyl group, an indacene carbonyl group, An 
anthracene carbonyl group, a phenanthrene carbonyl group, a triphenylene carbonyl 
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group, A pyrene carbonyl group, a naphthacene carbonyl group, a PIRIREN carbonyl 
group, the carbon numbers 7-23, such as a pentacene carbonyl group, — desirable — the 
thing of the aromatic series monocarboxylic acid origin of carbon numbers 7-12 — For 
example, a phenylmethyl carbonyl group, a phenylethyl carbonyl group, A phenylpropyl 
carbonyl group, a phenyl isopropyl carbonyl group, A phenyl butyl carbonyl group, a 
phenyl isobutyl carbonyl group, a phenyl pentyl carbonyl group, A phenyl isopentyl 
carbonyl group, a phenyl neopentyl carbonyl group, A phenyl hexyl carbonyl group, a 
phenyl iso hexyl carbonyl group, A phenylethyl pentyl carbonyl group, a phenylmethyl 
pentyl carbonyl group, A phenyl dimethyl butyl carbonyl group, a phenylethyl butyl 
carbonyl group, A phenyl heptyl carbonyl group, a phenylmethyl hexyl carbonyl group, 
A phenyl dimethyl pentyl carbonyl group, a phenyl octyl carbonyl group, A phenyl 
nonyl carbonyl group, a phenyl DESHIRU carbonyl group, a phenyl undecyl carbonyl 
group, A phenyl dodecyl carbonyl group, a phenyl tridecyl carbonyl group, A phenyl 
cyclo propylcarbonyl radical, a phenyl cyclopentyl carbonyl group, A phenyl cyclohexyl 
carbonyl group, a phenyl cyclohexyl carbonyl group, A phenyl cycloheptyl carbonyl 
group, a phenyl cyclo octyl carbonyl group, A phenyl cyclo nonyl carbonyl group, a 
phenyl cyclodecyl carbonyl group, the carbon numbers 7-20, such as a phenyl cyclo 
undecyl carbonyl group, a phenyl cyclo dodecyl carbonyl group, and a phenyl cyclo 
tridecyl carbonyl group, — the thing of the aralkyl monocarboxylic acid origin of carbon 
numbers 7-13 etc. is mentioned preferably. In addition, in the ring of the 
above-mentioned acyl group of the **** aromatic series monocarboxylic acid origin, or 
the acyl group of the aralkyl monocarboxylic acid origin, you may have low-grade alkyl 
groups, such as a methyl group and an ethyl group, etc. as a substituent. Also in the 
above-mentioned **** acyl group, the thing of the saturation aliphatic series 
monocarboxylic acid origin and the thing of the aralkyl monocarboxylic acid origin are 
desirable, are a thing of the saturation aliphatic series monocarboxylic acid origin more 
preferably, and are a thing of the straight chain-like saturation aliphatic series 
monocarboxylic acid origin still more preferably. Also in the acyl group of the straight 
chain4ike saturation aliphatic series monocarboxylic acid origin, especially an acetyl 
group is desirable. 

[0034] moreover, N-acyl object of the amino acid which has a thiol group in the 
intramolecular concerning this invention — a commercial item (for example, product 
made from Wako Pure Chem Industry) — you may use — the very thing — according to a 
well-known approach, it may prepare suitably and you may use. 

[0035] As an N-acyl object of the amino acid concerning this invention To the hydrogen 
atom of the amino group which the amino acid concerning this invention has 
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N-ARARUKA noil object with which the acyl group of N-alkanoyl object (that whose 
Rl in a general formula [2] is the acyl group of the saturation aliphatic series 
monocarboxylic acid origin) with which the acyl group of the saturation aliphatic series 
monocarboxylic acid origin was introduced, and the aralkyl monocarboxylic acid origin 
was introduced (That whose Rl in a general formula [2] is the acyl group of the aralkyl 
monocarboxylic acid origin) is desirable, and is N^lkanoyl object more preferably. Still 
more preferably It is N-straight chain alkanoyl object (that whose Rl in a general 
formula [2] is the acyl group of the straight chain-like saturation aliphatic series 
monocarboxylic acid origin) with which the acyl group of the straight chain-like 
saturation aliphatic series monocarboxylic acid origin was introduced into the hydrogen 
atom of the amino group which the amino acid concerning this invention has. Especially 
N-acetyl object (that whose Rl in a general formula [2] is an acetyl group) with which 
the acetyl group was introduced into the hydrogen atom of the amino group which the 
amino acid concerning this invention has especially is desirable. As an example of 
N-acyl object (compound shown by the general formula [2]) of the amino acid 
concerning this invention For example, N-acetylcysteine, N4>utyryl cysteine, 
N^yclohexyl carbonyl cysteine, N-PUROPIO roil cysteine, N-KUROTO noil cysteine, 
N-benzoyl cysteine, N-naphthoyl cysteine, N-phenylmethyl carbonyl cysteine, 
N-phenyl butyl carbonyl cysteine, N-phenyl cyclohexyl carbonyl cysteine, N-acetyl 
homocysteine, N-butyryl homocysteine, N-cyclohexyl carbonyl homocysteine, 
N-PUROPIO roil homocysteine, N-KUROTO noil homocysteine, N-benzoyl 
homocysteine, N-naphthoyl homocysteine, N-phenylmethyl carbonyl homocysteine, 
N-phenyl butyl carbonyl homocysteine, N-phenyl cyclohexyl carbonyl homocysteine, 
etc. are mentioned, and, as for these, even the mixture of D object from which a mixing 
ratio differs also with D object, L bodies, or DL object, respectively, and L bodies is 
usable. 

[0036] The carboxyl group which the amino acid concerning **** this invention 
described above as the carboxylate object of the amino acid concerning this invention 
has is esterified. As shown in the following general formula [2], specifically, an acyl 
group is introduced into the hydroxyl group of the carboxyl group in the 
above-mentioned general formula [1]. 
[0037] 
[Formula 3] 
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[0038] (R2 shows hydrocarbon residue among a formula, and R is the same as the 
above.) 

[0039] In a general formula [3], as hydrocarbon residue shown by R2, as long as it is the 
radical of monovalence, any of aliphatic series, aromatic series, aroma aliphatic series, 
or an alicycle group are sufficient, and as aliphatic series in aliphatic series and aroma 
aliphatic series, it may be [ being saturation ] unsaturated, or the shape of the shape of a 
straight chain and branching has. As a typical thing of these, the alkyl group of the 
shape of a straight chain, the shape of branching, annular saturation, or partial saturation, 
an aryl group, an aralkyl radical, an alkenyl radical, etc. are mentioned, for example. 
The thing of 1-4 is mentioned more preferably, as an alkyl group — usually — the thing 
of carbon numbers 1-10 — desirable — the thing of 1-6 — specifically For example, a 
methyl group, an ethyl group, n^ropyl group, an iso^ropyl group, n-butyl, iso-butyl, 
sec-butyl, tert-butyl, n-pentyl radical, an iso^?entyl radical, a sec-pentyl radical, a 
tert^entyl radical, A neopentyl radical, n-hexyl group, an iso^iexyl group, 3^nethyl 
pentyl radical, 2-methyl pentyl radical, 1, 2-dimethyl butyl, a sec-hexyl group, A 
tert-hexyl group, n^ieptyl radical, an iso-heptyl radical, a sec-heptyl radical, n-octyl 
radical, an iso-octyl radical, a sec-octyl radical, n^ionyl radical, n-decyl group, a cyclo 
propyl group, a cyclopentylic group, a cyclohexyl radical, a cycloheptyl radical, a cyclo 
octyl radical, a cyclodecyl radical, etc. are mentioned. As an aryl group, the thing of 
carbon numbers 6-14 is usually mentioned, a phenyl group, o-tolyl group, m-tolyl group, 
p-tolyl group, 2, 3-xylyl group, 2, 4-xylyI group, 2, 5-xylyl group, 2, 6-xylyl group, 3, 
5-xylyl group, a naphthyl group, an anthryl radical, etc. specifically mention, and it is 
****. as an aralkyl radical — usually — the thing of carbon numbers 7-12 — the thing of 
7-10 is mentioned preferably and, specifically, benzyl, a phenethyl radical, a 
phenylpropyl radical, phenyl butyl, a phenyl hexyl group, a methylbenzyl radical, a 
methyl phenethyl radical, ethyl benzyl, etc. are mentioned. In addition, in the ring of the 
above^nentioned **** aryl group or an aralkyl radical, you may have low-grade alkyl 
groups, such as a methyl group and an ethyl group, a halogen atom, a nitro group, the 
amino group, etc. as a substituent. As an alkenyl radical, the thing of 2-10 is usually 
mentioned. Specifically For example, a vinyl group, an allyl group, 1-propenyl radical, 
an iso^ropenyl radical, 3-butenyl group, 2-butenyl group, 1-butenyl group, 1, 3-swine 
dienyl radical, 4-pentenyl radical, 3^>entenyl radical, 2-pentenyl radical, l^entenyl 
radical, A 1, 3-pentadienyl radical, 2, 4-pentadienyl radical, 1, and 

1- dimethyl-2-propenyl radical, A 1 -ethyl-2^>ropenyl radical, 1, and 

2- dimethyl-l^ropenyl radical, A 1-methyl-l-butenyl group, a 5-hexenyl radical, a 
44iexenyl radical, A 24iexenyl radical, a 1-hexenyl radical, a 1-methyl-Hiexenyl 
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radical, A 2-methyl-2-hexenyl radical, the 3-methyl 1, 3-hexa dienyl radical, 1-heptanyl 
radical', 2K>ctenyl group, 3-NONENIRU radical, 4nlecenyl radical, 2-cyclo pentenyl 
radical, 2, 4K;yclopentadienyl group, l^yclohexenyl group, 2-cyclohexenyl group, 
3-cyclohexenyl group, 2-cycloheptenyl group, 2-cyclo NONENIRU radical, 3^yclo 
decenyl radical, etc. are mentioned. Especially, an alkyl group and an aralkyl radical are 
desirable, are the low-grade alkyl group and benzyl of carbon numbers 1-6 more 
preferably, and are a low-grade alkyl group of carbon numbers 1-6 still more preferably. 
[0040] the carboxylate object of the amino acid which has a thiol group in the 
intramolecular concerning this invention - a commercial item (for example, product 
made from Wako Pure Chem Industry) - you may use - the very thing - according to a 
well-known approach, it may prepare suitably and you may use. 

[0041] As a carboxylate object of the amino acid concerning this invention To the 
carboxyl group which the amino acid concerning this invention has The aralkyl ester 
object (that whose R2 in a general formula [3] is an aralkyl radical) with which the alkyl 
ester object (that whose R2 in a general formula [3] is the alkyl group) and aralkyl 
radical into which the alkyl group was introduced were introduced is desirable. To the 
carboxyl group which the amino acid more preferably applied to this invention has It is 
the benzyl ester object (that whose R2 in a general formula [3] is benzyl) with which 
low-grade alkyl ester **** (that whose R2 in a general formula [3] is the low-grade 
alkyl group of carbon numbers 1-6) and benzyl into which the alkyl group of carbon 
numbers \-6 was introduced were introduced. Furthermore, it is a low-grade alkyl ester 
object preferably. As an example of the carboxylate object (compound shown by the 
general formula [3]) of the amino acid concerning this invention For example, cysteine 
methyl ester, cysteine ethyl ester, cysteine isobutyl ester, Cysteine n-hexyl ester, 
cysteine cyclohexyl ester, Cysteine phenyl ester, cysteine naphthyl ester, cysteine benzyl 
ester, Cysteine methylbenzyl ester, cysteine vinyl ester, cysteine 3-butenyl ester, 
Cysteine 3-cyclohexenyl ester, homocysteine methyl ester, Homocysteine ethyl ester, 
homocysteine isobutyl ester, Homocysteine n-hexyl ester, homocysteine cyclohexyl 
ester, Homocysteine phenyl ester, homocysteine naphthyl ester, Homocysteine benzyl 
ester! homocysteine methylbenzyl ester, Homocysteine vinyl ester, homocysteine 
3-butenyl ester, homocysteine 3-cyclohexenyl ester, etc. are mentioned, and, as for these, 
even the mixture of D object from which a mixing ratio differs also with D object, L 
bodies, or DL object, respectively, and L bodies is usable. 

[0042] The amino acid which has a thiol group in the intramolecular concerning 
above-mentioned **** this invention, or its derivative may be used independently, or 
two or more sorts, it may combine suitably and it may be used. 
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[0043] Although the amount of the amino acid which has a thiol group in intramolecular, 
or its derivative used does not generally have ****** since it changes with the class of 
the amino acid which has a thiol group in intramolecular, or its derivative, surface areas 
of the substrate processed, etc., it is 0.0001 - 10 % of the weight usually 0.0001 -0.5 % 
of the weight more preferably 0.0001 to 1 % of the weight. 

[0044] The metal corrosion inhibitor of this invention comes to contain in the 
intramolecular concerning above-mentioned **** this invention the amino acid which 
has a thiol group, or its derivative. Moreover, the metal corrosion inhibitor of this 
invention is usually in the condition of an aquosity solution, and is prepared by making 
water carry out the addition dissolution of the amino acid concerning this invention 
concerned, or its derivative. 

[0045] As an approach of dissolving the amino acid concerning this invention, or its 
derivative in water, the approach of adding the amino acid concerning this invention 
which dissolved separately, for example into water, or its derivative, the approach of 
adding the amino acid concerning this invention or its derivative in direct water, and 
dissolving and stirring, etc. are mentioned. 

[0046] Thus, as for the prepared metal corrosion inhibitor of this invention, it is 
desirable to perform filtration processing etc. before use. Moreover, although the water 
used here should just be refined by distillation, ion exchange treatment, etc., the 
so-called ultrapure water used in this field is more desirable. 

[0047] Furthermore, into the metal corrosion inhibitor concerning this invention, the 
reagents usually used in this field in addition to the amino acid concerning 
above-mentioned **** this invention or its derivative can be used. As such reagents, 
they are an organic acid, an amine, an inorganic alkali compound, a chelating agent, a 
surfactant, etc., for example. 

[0048] That what is necessary is just what is usually used in this field as an organic acid 
used in this invention Although not limited especially, for example Oxalic acid, a 
malonic acid, a succinic acid, a glutaric acid, An adipic acid, a pimelic acid, a suberic 
acid, a 2^i-butyl malonic acid, a maleic acid, The dicarboxylic acid of the carbon 
numbers 2-8 of a fumaric acid, a citraconic acid, mesaconic acid, a phthalic acid, 
isophthalic acid, a terephthalic acid, etc., For example, with a carbon numbers [ of 
tricarballylic acid benzene tricarboxylic acid, etc. ] of six or more tricarboxylic acid, For 
example, with a carbon numbers [, such as tartronic acid and a malic acid, ] of three or 
more mono^iydroxy dicarboxylic acid, For example, with a carbon numbers [, such as 
with a carbon numbers / of a tartaric acid etc. / of four or more dihydroxy dicarboxylic 
acid, for example a citric acid etc., ] of six or more mono-hydroxy tricarboxylic acid, for 
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example, hydroxy tricarboxylic acid, such ammonium salt, etc. are mentioned. 
Especially, dicarboxylic acid, mono-hydroxy dicarboxylic acid, mono-hydroxy 
tricarboxylic acid, and dihydroxy dicarboxylic acid are desirable, and dicarboxylic acid 
and especially mono-hydroxy tricarboxylic acid are desirable. Oxalic acid, a malonic 
acid, a phthalic acid, a malic acid, a citric acid, and a tartaric acid are desirable, and, 
more specifically, a citric acid and especially oxalic acid are desirable. Moreover, these 
organic acids may be used independently, or two or more sorts, it may combine suitably 
and they may be used. Although the amount of the organic acid used does not generally 
have ****** smc e it changes with classes of organic acid, it is 0.0001 - 20 % of the 
weight usually 0.05 - 10 % of the weight more preferably 0.001 to 10% of the weight. 
[0049] That what is necessary is just what is usually used in this field as an amine used 
in this invention Although not limited especially, for example Monomethylamine, 
ethylamine, n propylamine, N butylamine, n-pentylamine, n-hexylamine, a cyclopentyl 
amine, The alkylamine of the carbon numbers 1-6, such as cyclohexylamine, for 
example, dimethylamine, the carbon numbers 2-12, such as a methylethyl amine, 
diethylamine, and a dipropyl amine, - desirable - the dialkyl amine of carbon numbers 
2-6 - For example, a trimethylamine, dimethyl ethylamine, methyl diethylamine, the 
carbon numbers 3-18, such as triethylamine and tripropylamine, - desirable - the 
alkylamine of carbon numbers 3-6 - For example, monoethanolamine, diethanolamine, 
triethanolamine, the carbon numbers 1-18, such as dimethylethanolamine and diethyl 
ethanolamine, - desirable - the monochrome of carbon numbers 1-6 thru/or trihydroxy 
alkylamine - For example, methylene diamine, ethylenediamine, propylenediamine, 
Isopropanal pyrene diamine, butylene diamine, methyl methylene diamine, Ethyl 
ethylenediamine, methyl ethylene diamine, methyl propylenediamine, ethyl 
propylenediamine and pentene diamine -passing -xylene diamine -To cyclo pentene 
diamine and cyclo, the alkylene diamine of the carbon numbers 1-6, such as xylene 
diamine, for example, the carbon numbers 2-12, such as dimethylene triamine and 
diethylenetriamine, - desirable - the dialkylenetriamine of carbon numbers 24 - for 
example, the carbon numbers 3-18, such as a trimethylene tetramine and 
triethylenetetramine, - desirable - the thoria RUKIREN tetramine of carbon numbers 
3-6 - For example, tetramethylammonium hydroxide, tetraethylammonium hydroxide, 
Tetra-n-propyl ammonium hydroxide, tetra-^-butyl ammonium hydroxide, 
Tetra-n-pentyl ammonium hydroxide, tetra-u-hexyl ammonium hydroxide, (The 
tetra-alkylammonium hydroxide [4], for example, following general formula, of the 
carbon numbers 4-24, such as tetracyclo pentyl ammonium hydroxide and tetracyclo 
hexyl ammonium hydroxide) 
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[0050] 
[Formula 4] 



[0051] (— R3 shows an alkyl group among a formula, R4 and R5 show an alkylene 
group, and m and n show a positive integer.) — the alkylamine-alkylene oxide addition 
product shown is mentioned. In a general formula [4], as an alkyl group shown by R3 
The thing of 1-4 is mentioned more preferably, for example, the thing of the shape of a 
straight chain, the shape of branching, and the annular usual carbon numbers 1-10 — 
desirable — the thing of 1-6 — specifically For example, a methyl group, an ethyl group, 
n-propyl group, an iso-propyl group, n-butyl, iso-butyl, sec-butyl, tert-butyl, n-pentyl 
radical, an iso-pentyl radical, a sec-pentyl radical, a tert-pentyl radical, A neopentyl 
radical, n-hexyl group, an iso-hexyl group, 3^nethyl pentyl radical, 2-methyl pentyl 
radical, 1, 2-dimethyl butyl, a sec-hexyl group, A tert-hexyl group, n-heptyl radical, an 
iso-heptyl radical, a sec-heptyl radical, n-octyl radical, an iso-octyl radical, a sec-octyl 
radical, n^ionyl radical, n-decyl group, a cyclo propyl group, a cyclopentylic group, a 
cyclohexyl radical, a cycloheptyl radical, a cyclo octyl radical, a cyclodecyl radical, etc. 
are mentioned. Especially a cyclohexyl radical etc. is desirable especially, as the 
alkylene group shown by R4 and R5 — the low-grade alkylene group of the shape of a 
straight chain, the shape of branching, and the annular carbon numbers 1-6 — desirable 
— for example, a methylene group, ethylene, a propylene radical, a butylene radical, a 
methyl methylene group, ethyl ethylene, a methyl ethylene radical, a methyl propylene 
radical, an ethyl propylene radical, and a pentene radical — it passes, a xylene radical etc. 
is mentioned to a xylene radical, a cyclo pentene radical and cyclo, and a methylene 
group, especially ethylene, etc. are desirable especially moreover, m and n — a positive 
integer — being shown — usually — 1-10 — it is 1-5 preferably. As an 
alkylamine-alkylene oxide addition product shown by the above-mentioned **** 
general formula [4] Specifically For example, methyl AMINJI (polyoxymethylene), 
methyl AMINJI (polyoxyethylene), Methyl AMINJI (polyoxy ethyl propylene), methyl 
AMINJI (polyoxy cyclo hexylene), Monomethylamine (polyoxymethylene) 
(polyoxyethylene), monomethylamine (polyoxymethylene) (polyoxy ethyl propylene), 
Monomethylamine (polyoxymethylene) (polyoxy cyclo hexylene), Monomethylamine 
(polyoxyethylene) (polyoxy ethyl propylene), Monomethylamine (polyoxyethylene) 
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(polyoxy cycle hexylene), Monomethylamine (polyoxy ethyl propylene) (polyoxy cyclo 
hexylene) Ethyl AMINJI (polyoxymethylene), ethyl AMINJI (polyoxyethylene), Ethyl 
AMINJI (polyoxy ethyl propylene), ethyl AMINJI (polyoxy cyclo hexylene), 
Ethylamine (polyoxymethylene) (polyoxyethylene), ethylamine (polyoxymethylene) 
(polyoxy ethyl propylene), Ethylamine (polyoxymethylene) (polyoxy cyclo hexylene), 
Ethylamine (polyoxyethylene) (polyoxy ethyl propylene), Ethylamme 
(polyoxyethylene) (polyoxy cyclo hexylene), Ethylamine (polyoxy ethyl propylene) 
(polyoxy cyclo hexylene), Propylure MINJI (polyoxymethylene), propylure MINJI 
(polyoxyethylene), Propylure MINJI (polyoxy ethyl propylene), propylure MINJI 
(polyoxy cyclo hexylene), Propylamine (polyoxymethylene) (polyoxyethylene), 
propylamine (polyoxymethylene) (polyoxy ethyl propylene), Propylamine 
(polyoxymethylene) (polyoxy cyclo hexylene), Propylamine (polyoxyethylene) 
(polyoxy ethyl propylene), Propylamine (polyoxyethylene) (polyoxy cyclo hexylene), 
Alkyl AMINJI, such as propylamine (polyoxy ethyl propylene) (polyoxy cyclo 
hexylene) (polyoxyalkylene), For example, cyclohexyl AMINJI (polyoxymethylene), 
cyclohexyl AMINJI (polyoxyethylene), Cyclohexyl AMINJI (polyoxypropylene), 
cyclohexyl AMINJI (polyoxy butylene), Cyclohexyl AMINJI (polyoxy methyl 
methylene), cyclohexyl AMINJI (polyoxy ethyl ethylene), Cyclohexyl AMINJI (poly 
OKIE chill propylene), cyclohexyl AMINJI (polyoxy pentene), Cyclohexyl AMINJI (it 
is a xylene to polyoxy), cyclohexyl AMINJI (polyoxy cyclo hexylene), 
Cyclohexylamine (polyoxymethylene) (polyoxyethylene), Cyclohexylamine 
(polyoxymethylene) (polyoxy ethyl propylene), Cyclohexylamine (polyoxymethylene 
(polyoxy cyclo hexylene), Cyclohexylamine (polyoxyethylene) (polyoxy ethyl 
propylene), Cyclohexylamine (polyoxyethylene) (polyoxy cyclo hexylene), 
Cyclohexylamine (polyoxy ethyl propylene) (polyoxy cyclo hexylene), Cyclodecyl 
AMINJI (polyoxymethylene), cyclodecyl AMINJI (polyoxyethylene), Cyclodecyl 
AMINJI (polyoxy ethyl propylene), cyclodecyl AMINJI (polyoxy cyclo hexylene), A 
cyclodecyl amine (polyoxymethylene) (polyoxyethylene), A cyclodecyl amine 
(polyoxymethylene) (polyoxy ethyl propylene), A cyclodecyl amine 
(polyoxymethylene) (polyoxy cyclo hexylene), A cyclodecyl amine (polyoxyethylene 
(polyoxy ethyl propylene), Cycloalkyl AMINJI (polyoxyalkylene), such as a cyclodecyl 
amine (polyoxyethylene) (polyoxy cyclo hexylene) and a cyclodecyl amine (polyoxy 
ethyl propylene) (polyoxy cyclo hexylene), etc. is mentioned. 

[0052] Also in the above-mentioned **** amine, alkylene diamine, dialkylenetnamine, 
a thoria RUKIREN tetramine, an alkylamine^lkylene oxide addition product, and 
tetra-*lkylammonium hydroxide are desirable, and alkylene diamine and especially 
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cycloalkyl AMINJI (polyoxyalkylene) are desirable especially. Ethylenediamine, 
diethylenetriamine, triethylenetetramine, cyclohexyl AMINJI (polyoxyethylene), 
cyclohexylamine (polyoxyethylene) (polyoxymethylene), and tetramethylammonium 
hydroxide are desirable, and, specifically, ethylenediamine and especially cyclohexyl 
AMINJI (polyoxyethylene) are desirable especially. Moreover, these amines may be 
used independently, or two or more sorts, it may combine suitably and they may be used. 
Although the amount of the amine used does not generally have ****** since it changes 
with classes of amine, it is 0.0001 - 20 % of the weight usually 0.05 -10 % of the 
weight more preferably 0.001 to 10% of the weight. 

[0053] That what is necessary is just what is usually used in this field as an inorganic 
alkali compound used in this invention, although not limited especially, inorganic alkali, 
such as nitrogen content inorganic alkali compounds, for example, a potassium 
hydroxide, such as a hydroxy amine, a hydrazine, ammonia, and these salts (for 
example, a hydrochloride, a sulfate, etc.), and a sodium hydroxide, etc. is mentioned, for 
example. Especially, a nitrogen content inorganic alkali compound is desirable, and the 
nitrogen content inorganic alkali compound which does not contain a metal especially is 
desirable. A hydroxylamine, a hydrazine, and ammonia are specifically desirable, and 
ammonia is desirable especially. Moreover, these inorganic alkali compound may be 
used independently, or two or more sorts, it may combine suitably and it may be used. 
Although the amount of the inorganic alkali compound used does not generally have 
****** since it changes with classes of inorganic alkali compound, it is 0.0001 -20 % 
of the weight usually 0.05 - 10 % of the weight more preferably 0.001 to 10% of the 
weight. 

[0054] It is not limited especially that what is necessary is just what is usually used in 
this field as a chelating agent used in this invention. By adding a chelating agent, 
metallic oxides, such as copper oxide distributed in liquid, can be solubilized, and 
re-adsorption can be suppressed, and impurities, such as Fe and aluminum, can also be 
removed from a substrate front face. As such a chelating agent, for example EDTA 
(ethylenediaminetetraacetic acid), EDDA (ethylenediamine 2 acetic acid), EDTA-OH 
(hydroxy ethylenediamine triacetic acid), GEDTA (glycol ether diamine tetraacetic acid), 
DTPA (diethylenetriamine pentaacetic acid), IDA (iminodiacetate), methyl-EDTA 
(diaminopropane tetraacetic acid), NTA (nitrilotriacetic acid), TTHA 
(triethylenetetramine 6 acetic acid), Straight chain mold amino polycarboxylic acid, 
such as such ammonium salt and complex salt of these and an amine For example, 
CyDTA (trans-cyclohexyl diamino tetraacetic acid), Amino polycarboxylic acid, such as 
annular amino polycarboxylic acid, such as ammonium salt of this, and complex salt of 
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this and an amine For example, NTPO (nitrilotrismethylene phosphoric acid), HEDPO 
(hydroxy ECHIRIDENJI (methylene phosphonic acid)), Pori phosphonic acid, such as 
such ammonium salt and complex salt of these and an amine For example, EDDPO 
(ethylene JIAMINJI (methylene phosphonic acid)), EDTPO (ethylenediamine tetrapod 
(methylene phosphonic acid)), PDTPO (diaminopropane tetrapod (methylene 
phosphonic acid)), Phosphonic acid, such as amino poly phosphonic acid, such as 
DETPPO (diethylenetriamine PENTA (methylene phosphonic acid)), TTHPO(s) 
(triethylenetetramine hexa (methylene phosphonic acid)), such ammonium salt, and 
complex salt of these and an amine, is mentioned. Especially, EDTA, CyDTA, HEDPO, 
EDTPO, DETPPO(s), such ammonium salt, and especially the complex salt of these and 
an amine are desirable. In addition, in the above, the thing same as an amine which 
forms complex salt as the amine described previously is mentioned. Moreover, these 
chelating agents may be used independently, or two or more sorts, it may combine 
suitably and they may be used. Although the amount of the chelating agent used does 
not generally have ****** since it changes with classes of chelating agent, it is 0.0001 - 
10 % of the weight usually 0.0001 -0.5 % of the weight more preferably 0.0001 to 1% 
of the weight. 

[0055] It is not limited especially that what is necessary is just what is usually used in 
this field as a surfactant used in this invention. By adding a surfactant, the wettability of 
an aquosity solution to a substrate front face can be improved. The Nonion system 
surfactant which has a polyoxyalkylene group, for example in a molecule as such a 
surfactant, For example, the anion system surfactant which has the radical chosen from 
a sulfonic group, a carboxyl group, a phosphonic acid radical, a sulfo KISHIRU radical, 
and a phosphono KISHIRU radical into a molecule, For example, quaternary 
ammonium, such as alkylamine, for example, alkyl trimethylammonium, and alkyl 
dimethylbenzyl ammonium, For example, cation system surfactants, such as alkyl 
pyridinium and these salts (for example, a hydrochloride, a sulfate, etc.), For example, 
although amphoteric surface active agents, such as an alkyl betaine derivative, an 
imidazolinium betaine derivative, a sulfobetaine derivative, an amino carboxylic-acid 
derivative, an imidazoline derivative, and an amine oxide derivative, etc. are mentioned, 
it is not limited to these. As an Nonion system surfactant which has a polyoxyalkylene 
group in a molecule Polyoxyalkylene alkyl ether, the polyoxyalkylene poly alkyl aryl 
ether, etc. are mentioned. For example, more specifically For example, the Nonion 
system surfactant which has a polyoxyethylene radical in molecules, such as 
polyoxyethylene alkyl ether and polyoxyethylene alkyl phenyl ether, For example, the 
Nonion system surfactant which has a polyoxypropylene radical in molecules, such as 
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polyoxypropylene alkyl ether and the polyoxypropylene alkylphenyl ether, For example, 
the Nonion system surfactant which has a polyoxyethylene radical and a 
polyoxypropylene radical is mentioned into molecules, such as polyoxyethylene 
polyoxypropylene alkyl ether and the polyoxyethylene polyoxypropylene alkylphenyl 
ether. As an anion system surfactant which has the radical chosen from a sulfonic group, 
a carboxyl group, a phosphonic acid radical, a sulfo KISHIRU radical, and a phosphono 
KISHIRU radical into a molecule For example, an alkyl sulfonic acid, alkylbenzene 
sulfonic acid, an alkyl naphthalene sulfonic acid, These salts (for example, alkali-metal 
salts, for example, ammonium salt etc., such as sodium and a potassium) The anion 
system surfactant which has a sulfonic group in a molecule, like ammonium salt is 
desirable especially, For example, an alkyl carboxylic acid, an alkylbenzene carboxylic 
acid, an alkyl naphthalene carboxylic acid, These salts (for example, alkali-metal salts, 
for example, ammonium salt etc., such as sodium and a potassium) The anion system 
surfactant which has a carboxyl group in a molecule, like ammonium salt is desirable 
especially, For example, alkyl phosphonic acid, alkylbenzene phosphonic acid, alkyl 
naphthalene phosphonic acid, These salts (for example, alkali-metal salts, for example, 
ammonium salt etc., such as sodium and a potassium) The anion system surfactant 
which has a phosphonic acid radical in a molecule, like ammonium salt is desirable 
especially, For example, alkyl-sulfuric-acid ester, an alkylbenzene sulfate, 
polyoxyethylene alkyl-sulfuric-acid ester, A polyoxyethylene alkylbenzene sulfate, a 
polyoxyethylene alkyl naphthalene sulfate, The anion system surfactant which has a 
sulfo KISHIRU radical is mentioned into molecules, such as these salts (for example, 
alkali-metal salts, for example, ammonium salt etc., such as sodium and a potassium, 
have desirable ammonium salt especially). Especially, the Nonion system surfactant and 
an anion system surfactant are desirable. Moreover, especially as an Nonion system 
surfactant, polyoxyalkylene alkyl ether is desirable, and what has a sulfonic group in a 
molecule, and especially the thing that has a sulfo KISHIRU radical in a molecule are 
desirable as an anion system surfactant. Especially the anion system surface active agent 
that has a sulfo KISHIRU radical in molecules, such as an anion system surface active 
agent which has a carboxyl group in molecules, such as the Nonion system surface 
active agent which has a polyoxyethylene radical and a polyoxypropylene radical in 
molecules, such as the Nonion system surface active agent which more specifically has 
a polyoxyethylene radical in molecules, such as polyoxyethylene alkyl ether, and 
polyoxyethylene polyoxypropylene alkyl ether, and alkylbenzene sulfonic acid, and 
polyoxyethylene alkyl-sulfuric-acid ester, is desirable. Moreover, these surfactants may 
be used independently, or two or more sorts, it may combine suitably and they may be 
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used. Since the amount of the surfactant used changes with classes of surfactant, it does 
not generally have ******, but that the Nonion system surfactant should just be more 
than critical micelle concentration, if thinner than it, the rate of etching will become 
quick and effectiveness will fade. Moreover, surfactants other than a nonionic surfactant 
should just be the amounts in which the surface tension of a substrate finishing agent 
may be reduced. Although there is no ****** generally as the concrete amount used 
since it changes with classes of surfactant, it is 0.0001 - 1 % of the weight usually 
0.0001 -0.05 % of the weight more preferably 0.0001 to 0.1% of the weight. 
[0056] The metal corrosion inhibitor of this invention has the desirable thing which 
comes to contain the amino acid concerning above^nentioned **** this invention or its 
derivative, and at least 1 of the above-mentioned **** organic acid, an amine, an 
inorganic alkaH compound, a chelating agent, and surfactants, and especially its thing 
that comes to contain the amino acid concerning above-mentioned **** this invention 
or its derivative, and a chelating agent or/and a surfactant is still more desirable. 
[0057] By sticking to the metal corrosion inhibitor of this invention in the surface of 
metal which the amino acid which has a thiol group in the intramolecular concerning 
this invention contained there, or its derivative has, and forming a protective coat in the 
front face concerned If the property in which oxidation and corrosion of the metal which 
protects a surface of metal and wins popularity out of a water solution or air can be 
controlled is used and the substrate front face which has the metallic^oating section on 
a front face is processed, using the metal corrosion inhibitor of this invention Oxidation 
and corrosion of the metal on the front face of a substrate concerned can be prevented, 
and the metal impurity on the front face of a substrate can be removed further 
effectively. 

[0058] It comes to contain the processing agent of this invention by the **** density 
range which mentioned above reagents usually used in this field, such as the amino acid 
which has a thiol group in the intramolecular concerning the metal corrosion inhibitor of 
above-mentioned **** this invention, i.e., this invention, or its derivative, **** 
mentioned above, for example, an organic acid, an amine, an inorganic alkali compound, 
a chelating agent, and a surfactant, when requiring. In addition, if at least one of the 
reagents used **** usual at this rate [ above-mentioned ] in the fields is made to contain 
in the processing agent of this invention, metal impurities (for example, metallic oxides, 
such as oxidation copper and ferrous oxide etc.), particle, etc. can be more effectively 
removed to preventing oxidation and corrosion of the metal on the front face of a 
substrate, and coincidence. Especially the thing that comes to contain the amino acid 
applied to above-mentioned **** this invention especially or its derivative, and a 
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chelating agent or/and a surfactant is desirable. The above^nentioned example of **** 
reagents, a desirable mode, etc. are as having stated previously. 

[0059] The processing agent of this invention is usually in the condition of an aquosity 
solution, and is prepared by making water carry out the addition dissolution of the 
amino acid concerning this invention concerned, or its derivative by the same 
preparation approach as the metal corrosion inhibitor of **** this invention mentioned 
above. 

[0060] Thus, as for the processing agent of prepared this invention, it is desirable to 
perform filtration processing etc. before use. 

[0061] The art (the metal corrosion prevention approach) of this invention contacts the 
processing agent (metal corrosion inhibitor) of above-mentioned **** this invention, 
and the metal on the front face of a substrate which has the metallic-coating section on a 
front face, and should just process the substrate front face concerned by the processing 
agent (the metal corrosion prevention approach) of this invention. 

[0062] the very thing usually performed in this field as an approach of processing the 
substrate front face which has the metallic-coating section on a front face by the 
processing agent (the metal corrosion prevention approach) of this invention — 
specifically, approaches, such as DIP processing only immersed into a processing agent 
(metal corrosion inhibitor) in a substrate and sheet processing which sprinkles a 
processing agent over a substrate in the shape of a shower, are mentioned that what is 
necessary is just a well-known approach. 

[0063] In this invention, as described above as "processing", it says contacting the 
processing agent of this invention, and the metal on the front face of a substrate. 
Although pretreatment before giving preservation processing, for example, washing 
processing etc., washing processing, etc. are more specifically mentioned, it is not 
limited to these. 

[0064] That is, the metal corrosion inhibitor of this invention can be used also as 
processing agents, such as a preservative for substrates which has the metallic-coating 
section on a front face, a pretreatment agent for substrates which has the 
metallic-coating section on a front face, or a cleaning agent for substrates which has the 
metallic-coating section on a front face. 

[0065] For example, if the processing agent of this invention is used for a front face as a 
preservative for substrates which has the metallic-coating section, the oxidation and 
corrosion in which the metal concerned receives during substrate preservation can be 
prevented, and the metal impurity on the front face of a substrate can also be further 
removed from various ambient atmospheres, such as a water solution and air, effectively. 



55 



After performing the approaches of saving performing the approach of saving while 
**** DIP processing described above, for example was performed as a store method of 
the substrate of this invention and the substrate had been immersed into the processing 
agent (preservative) of this invention, the above^nentioned **** sheet processing, etc., 
and sprinkling the processing agent (preservative) of this invention over a substrate, or 
these processings, the method of drying and saving a substrate etc. is mentioned. 
[0066] Moreover, if it uses as a pretreatment agent for the substrates concerned and the 
metal on the front face of a substrate is processed before **(hig) the substrate which has 
the metallic^coating section for the processing agent of this invention on a front face at a 
washing process etc., for example The oxidation and corrosion which a metal receives 
into the process of degree process can be prevented, and easy actuation of washing by 
ultrapure water etc. can remove effectively the metal impurity on the front face of a 
substrate from various ambient atmospheres, such as air while water solutions and 
degree processes, such as a cleaning agent used at degree process, **, further. After 
performing the approach immersed in a substrate into the processing agent 
(pretreatment agent) of this invention by **** DIP processing described above, for 
example as the pretreatment approach of the substrate of this invention, the approaches 
of sprinkling the processing agent (pretreatment agent) of this invention over a substrate 
by the above-mentioned **** sheet processing, or these processings, the approach of 
drying a substrate etc. is mentioned. 

[0067] thus, the very thing to which the obtained substrate is usually performed in this 
field - it can ** to the washing approach using a well-known finishing agent (cleaning 
agent). As a finishing agent (cleaning agent) used in the above Although all the things 
used in this field can be used and it is not limited especially For example, 
JP,5-263275,A, JP,6-112646,A, JP,6-287774,A, JP,7-54169,A, JP,7-79061,A, 
JP/7-166381.A, JP,7-292483,A, JP,2000-8185,A, The finishing agent (cleaning agent) 
indicated by JP,1 0-251 867,A, JP,7-267933,A, JP,11-50275,A, etc., the cleaning agent of 
this invention mentioned later, etc. are mentioned. 

[0068] Furthermore, if the substrate front face which uses the processing agent of this 
invention for a front face as a cleaning agent for substrates which has the 
metallic^coating section, for example, and has the metallic-coating section on a front 
face is processed, the corrosion and oxidation of the metal on the front face of a 
substrate can be prevented, and the metal impurity of the front face concerned can be 
removed effectively. 

[0069] The amino acid which has a thiol group in the intramolecular concerning this 
invention as the processing agent of this invention was mentioned above, or its 
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derivative, The amino acid which whose thing which comes to contain at least one of 
**** and the organic acid which were mentioned above, an amine, an inorganic alkali 
compound, a chelating agent, and surfactants is desirable, and requires it for this 
invention, or its derivative, Although the thing which comes to contain a chelating agent 
or/and a surfactant is more desirable, in case the processing agent of this invention is 
used as a cleaning agent, especially considering as such a presentation is desirable. In 
addition, the example of the above-mentioned **** organic acid, an amine, an inorganic 
alkali compound, a chelating agent, and a surfactant, a desirable mode, etc. are as 
having stated previously. 

[0070] The cleaning agent of this invention is usually in the condition of an aquosity 
solution, and is prepared by making water carry out the addition dissolution of the 
amino acid concerning this invention concerned, or its this, at least 1 [ or ] of an organic 
acid, an amine, an inorganic alkali compound, a chelating agent, and surfactants and 
derivative. As an approach of dissolving the amino acid concerning this invention, or its 
derivative in water For example, the amino acid concerning this invention which 
dissolved separately into water or its derivative (or with this) The approach of adding at 
least one of the organic acid which dissolved separately, an amine, an inorganic alkali 
compound, a chelating agent, and surfactants, the amino acid concerning this invention, 
or its derivative (or with this) the approach of adding at least one of an organic acid, an 
amine, an inorganic alkali compound, a chelating agent, and surfactants in direct water, 
and dissolving and stirring — or The approach of stirring and mixing at least one of the 
organic acid and amine which added in water separately and dissolved with the amino 
acid concerning this invention which added and dissolved into water, or its derivative, 
an inorganic alkali compound, a chelating agent, and surfactants etc. is mentioned. 
[0071] Thus, as for the prepared cleaning agent of this invention, it is desirable to 
perform filtration processing etc. before use. Moreover, although the water used here 
should just be refined by distillation, ion exchange treatment, etc., the so-called 
ultrapure water used in this field is more desirable. 

[0072] What is necessary is just to process the washing approach of this invention with 
the cleaning agent of **** this invention which described above the substrate front face 
which has the metallic-coating section on a front face. 

[0073] the very thing usually performed in this field as an approach of processing the 
substrate front face which has the metallic-coating section on a front face with the 
cleaning agent of this invention — approaches mentioned above, such as **** DIP 
processing and sheet processing, are mentioned that what is necessary is just the 
well-known washing approach. 
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[0074] Furthermore, in this invention, metal impurities (oxidation equivalent metallic 
oxide etc.) can be more effectively removed by using physical washing together at the 
time of washing. Giving the substrate front face which has the metallic-coating section 
on a front face to a physical washing process under existence of the cleaning agent of 
this invention as the concrete approach of concomitant use etc. is mentioned. 
[0075] In the above-mentioned approach, the approach of giving to a physical washing 
process as a condition in which the cleaning agent of this invention was made to 
specifically exist by the above-mentioned **** DIP processing, sheet processing, etc. as 
an approach in which the cleaning agent of this invention is made to exist etc. is 
mentioned. Moreover, brush scrub washing which washes a substrate front face, for 
example, using the brush made from polyvinyl alcohol of high-speed rotation etc. as 
physical washing (process), megasonic washing using a RF, etc. are mentioned. 
[0076] As more concrete technique in the case of using physical washing together For 
example, the method of performing physical washing, after considering as the condition 
of having taken out the substrate out of the penetrant remover concerned after being 
immersed into the cleaning agent of this invention, and having made the cleaning agent 
concerned existing in a substrate front face, How to perform physical washing after 
considering as the condition of having sprinkled the cleaning agent of this invention 
over the approach and substrate front face which perform physical washing while the 
substrate had been made immersed into the cleaning agent of this invention, and having 
made the cleaning agent concerned existing in a substrate front face, Or the method of 
performing physical washing etc. is mentioned, sprinkling the cleaning agent of this 
invention over a substrate front face. 

[0077] Especially the acidity or alkalinity of the metal corrosion inhibitor of 
above-mentioned **** this invention and processing agents (a preservative, a 
pretreatment agent, cleaning agent, etc.) is not limited, but is suitably chosen from P H 
range usually used in this field by a class, the purpose, etc. of using the substrate used, 
more - concrete - the acescence thru/or alkalinity - desirable - usually - pH 2-13 - 
desirable - pH 3-12 - it is pH 4-10 more preferably. By considering as such pH range, 
since electric repulsion with a substrate front face and particle becomes large, the 
removal effectiveness of particle and metal impurities (for example, metallic oxides, 
such as copper oxide etc.) improves, and a possibility of etching Si02 which is an 
interlayer insulation film further decreases more. 

[0078] The metal corrosion inhibitor and the processing agents of this invention (a 
preservative, a pretreatment agent, cleaning agent, etc.) can be used for the substrate 
which has the metallic-coating section on a front face. As such a substrate, the glass 
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substrate used, for example for printed circuit boards, such as a semi-conductor 
substrate and polyimide resin, LCD, etc. is mentioned, and it is useful to especially a 
semi-conductor substrate. Moreover, copper, chromium, silver, gold, etc. are mentioned 
and it is [ that what is necessary is just sulfur and the metal which reacts as a metal 
covered by the substrate front face concerned ] useful in especially metal copper. 
Especially, it is useful to especially the semi-conductor substrate that has the copper 
covering section on a front face (copper wiring was given). 

[0079] Although an example and the example of a comparison are given to below, this 
invention is not limited at all by these. 

[0080] Moreover, the amount of adsorption (residual Cu concentration) of Cu (copper 
atom) which the metal Cu deposition wafer and Cu contamination wafer which were 
used in this example and the example of a comparison use what was prepared by the 
following approaches, respectively, and is carrying out adsorption survival on the 
thickness of Cu of a metal Cu deposition wafer front face and Cu contamination wafer 
front face was measured by the following approaches, respectively. 

[0081] [Metal Cu deposition wafer] The thing which made Metal Cu deposit on the 
front face of a 4 inch silicon wafer by the spatter was used as the copper deposition 
wafer. In addition, the thickness of the copper of the metal Cu deposition wafer front 
face concerned checked that it was lOOOnm by the approach shown below. 
[0082] [Cu contamination wafer] — for [ slurry water-solution / which added Cu ion so 
that the 4 inch silicon wafer which set the front face to Si02 by the oxidizing / 
thermally / method might be set to 1 ppm / (0.1% hydrogen peroxide solution of 1% 
silica content) ] 1L1 minute — being immersed — ultrapure water — for 10 minutes — a 
stream — after washing, what carried out spin desiccation was used as Cu contamination 
wafer. In addition, to the Cu contamination wafer concerned, it checked that Cu (copper 
atom) was carrying out 3x1014 atom / cm2 adsorption survival by the approach shown 
below. 

[0083] [Metal Cu thickness measurement method] The wafer was divided into one half, 
the cross section was observed with the electron microscope, and metal Cu thickness 
was measured. 

[0084] [Cu density measurement method] On the wafer front face, after carrying out 
dissolution recovery of the Cu which carried out adsorption survival in a fluoric 
acid-*iitric-acid water solution, Cu concentration in this recovery liquid was measured 
with the atomic absorption method (graphite furnace atomic-absorption-analysis 
equipment). Based on the obtained measured value, the amount of adsorption (residual 
Cu concentration) of Cu (copper atom) was calculated. 
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[0085] In addition, in this example and the example of a comparison, all especially of % 
which expresses concentration as long as there is no notice, and ppm and ppb show a 
weight ratio. Moreover, all the water to be used was ultrapure water, and it was used 
after checking that copper was 0.01 or less ppb. 

EXAMPLE 

[Example] The metal Cu deposition wafer produced by the above-mentioned approach 
was immersed in each metal corrosion inhibitor (preservative) 1L given in one to 
example 14 table 1 under the room temperature for 5 hours. Then, a wafer is taken out, 
with ultrapure water, the rinse was carried out for 10 minutes and spin desiccation was 
carried out. Thus, in order to observe the color tone of Cu film front face on the front 
face of a wafer visually in order to check the existence of oxidation of Metal Cu, and to 
check the existence of the corrosion of Metal Cu about the processed metal Cu 
deposition wafer, the thickness of the metal Cu on the front face of a wafer was 
measured. A result is shown in Table 1. 
[0087] 
[Table 1] 
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[0088] Except having used the various solutions of a publication for one to example of 
comparison 6 table 2, after processing a metal Cu deposition wafer by the same 
approach as examples 1-14, the color tone of Cu film front face on the front face of a 
wafer was observed visually, and the thickness of the metal Cu on the front face of a 
wafer was measured. A result is shown in Table 2. In addition, - in Table 2 shows 
measurement impossible. 
[0089] 
[Table 2] 



61 



[0090] When a metal Cu deposition wafer is saved in the metal corrosion inhibitor 
(preservative) (examples 1-14) of this invention so that clearly from Table 1 and 2, it is 
changeless to the color tone of Cu film front face on the front face of a wafer, and Metal 
Cu does not oxidize, and there is almost no change in Cu thickness, and it turns out that 
Metal Cu is not being corroded. On the other hand, when a metal Cu deposition wafer is 
saved in the solution of the examples 1 and 5 of a comparison, Metal Cu is corroded 
remarkably, and the gloss of Cu film front face on the front face of a wafer disappears, 
and it turns out that Metal Cu has oxidized. Moreover, although it is changeless to the 
color tone of Cu film front face on the front face of a wafer and Metal Cu has not 
oxidized when saved in the solution of the examples 4 and 6 of a comparison, Cu 
thickness decreases and it turns out that Metal Cu is being corroded (dissolution). 
Furthermore, it turns out that Metal Cu is being altogether corroded for setting for the 
example 2 of a comparison, and Metal Cu being oxidized and corroded (dissolution) 
especially in the example 3 of a comparison (dissolution). That is, the metal corrosion 
inhibitor of this invention can prevent metaled oxidation and corrosion, if the substrate 
which has the metallic-coating section is saved on a front face in the processing agent 
(preservative) which comes to contain the metal inhibitor of this invention, oxidation 
and corrosion of the metal concerned can be prevented to coincidence, and it turns out 
that the substrate which has the metallic-coating section can be saved good in a solution 
on a front face. 

[0091] The metal Cu deposition wafer produced by the above-mentioned approach was 
immersed in each metal corrosion inhibitor (preservative) 1L given in 15 to example 17 
table 3 for 1 minute under the room temperature. Then, a wafer is taken out, with 
ultrapure water, the rinse was carried out for 10 minutes and spin desiccation was 
carried out. Subsequently, the wafer was left in air for 10 hours. Thus, in order to check 
the existence of oxidation of Metal Cu about the processed metal Cu deposition wafer, 
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the color tone of Cu film front face on the front face of a wafer was observed visually. A 
result is shown in Table 3. 

[0092] Except having used the various solutions of a publication for seven to example 
of comparison 10 table 3, after processing a metal Cu deposition wafer by the same 
approach as examples 15-17, the color tone of Cu film front face on the front face of a 
wafer was observed visually. A result is combined with examples 15-17, and is shown in 
Table 3. 
[0093] 
[Table 3] 



[0094] When the wafer concerned is saved in air after processing a metal Cu deposition 
wafer with the metal corrosion inhibitor (preservative) (examples 15-17) of this 
invention so that clearly from Table 3, it is changeless to the color tone of Cu film front 
face on the front face of a wafer, and it turns out that Metal Cu has not oxidized. On the 
other hand, when a metal Cu deposition wafer is processed with the solution of the 
examples 7-10 of a comparison, the gloss of Cu film front face on the front face of a 
wafer disappears, and it turns out that Metal Cu has oxidized. That is, it turns out that 
the substrate which can prevent oxidation of the metal on the front face of a substrate 
concerned, and has the metallic-coating section on a front face by the processing agent 
(preservative) which comes to contain the metal inhibitor of this invention if this is 
saved after processing the substrate which has the metallic-coating section on a front 
face can be saved good in air. 

[0095] 18 to example 20 table 4 was sprinkled having metal covered [ of the publication 
/ each / 500ml ] it over the metal Cu deposition wafer front face produced by the 
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above-mentioned approach for 1 minute (preservative). Then, with ultrapure water, the 
rinse of the wafer was carried out for 10 minutes, and it carried out spin desiccation. 
Subsequently, the wafer was left in air for 10 hours. Thus, in order to check the 
existence of oxidation of Metal Cu about the processed metal Cu deposition wafer, the 
color tone of Cu film front face on the front face of a wafer was observed visually. A 
result is shown in Table 4. 

[0096] Except having used the various solutions of a publication for 11 to example of 
comparison 14 table 4, after processing a metal Cu deposition wafer by the same 
approach as examples 18-20, the color tone of Cu film front face on the front face of a 
wafer was observed visually. A result is combined with examples 18-20, and is shown in 

Table 4. 
[0097] 
[Table 4] 



[0098] When the wafer concerned is saved in air after processing a metal Cu deposition 
wafer with the metal corrosion inhibitor (preservative) (examples 18-20) of this 
invention so that clearly from Table 4, it is changeless to the color tone of Cu film front 
face on the front face of a wafer, and it turns out that Metal Cu has not oxidized. On the 
other hand, when a metal Cu deposition wafer is processed with the solution of the 
examples 15-17 of a comparison, the gloss of Cu film front face on the front face of a 
wafer disappears, and it turns out that Metal Cu has oxidized. By namely, the processing 
agent (preservative) which comes to contain the metal inhibitor of this invention not 
only by the ************ D ip processing performed in the examples 15-17 but by the 
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so-called sheet processing which was performed in the examples 18-20 If this is saved 
after processing the substrate which has the metallic-coating section on a front face, 
oxidation of the metal on the front face of a substrate concerned can be prevented, and it 
turns out that the substrate which has the metallic-coating section can be saved good in 
air on a front face. 

[0099] Cu contamination wafer and the metal Cu deposition wafer which were produced 
by the above-mentioned approach were immersed in each metal corrosion inhibitor 
(pretreatment agent) 1L given in 21 to example 34 table 5 under the room temperature 
for 1 hour. Then, a wafer is taken out, with ultrapure water, the rinse was carried out for 
10 minutes and spin desiccation was carried out. Subsequently, the wafer concerned was 
immersed in each penetrant remover 1L given in Table 5 for 10 minutes under the room 
temperature. Then, a wafer is taken out, with ultrapure water, the rinse was carried out 
for 10 minutes and spin desiccation was carried out. Thus, about processed Cu 
contamination wafer, in order to measure the residual Cu concentration which is 
carrying out adsorption survival on a wafer front face in order to evaluate metal 
impurity removal capacity, and to check the existence of oxidation of Metal Cu about a 
metal Cu deposition wafer, the color tone of Cu film front face on the front face of a 
wafer was observed visually, and further, in order to check the existence of the 
corrosion of Metal Cu, the thickness of the metal Cu on the front face of a wafer 
measured. A result is shown in Table 5. In addition, - in Table 5 shows measurement 
impossible. 

[0100] Except having used the various solutions and each cleaning agent of a 
publication for 15 to example of comparison 25 table 6 After processing Cu 
contamination wafer and a metal Cu deposition wafer by the same approach as 
examples 21-34, about Cu contamination wafer The residual Cu concentration which is 
carrying out adsorption survival was measured on the wafer front face, and about the 
metal Cu deposition wafer, the color tone of Cu film front face on the front face of a 
wafer was observed visually, and the thickness of the metal Cu on the front face of a 
wafer was measured further. A result is shown in Table 6. In addition, in the examples 
15-18 of a comparison, processing with metal corrosion inhibitor (pretreatment agent) 
was not performed, but the thing which the wafer was taken [ thing ] out to it, and the 
rinse was carried out [ thing ] to it for 10 minutes with ultrapure water, and made it 
carry out spin desiccation after the wafer concerned was immersed in each penetrant 
remover 1L given in Table 6 for 10 minutes under a room temperature was measured 
and observed. 
[0101] 
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[Table 5] 



[0102] 
[Table 6] 
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[0103] When it pretreats using the metal corrosion inhibitor (pretreatment agent) of 
examples 21, 22, and 27 so that clearly from the result of Table 5 and 6, it turns out that 
the residual Cu concentration of Cu contamination wafer front face can be controlled for 
1010 or less ******** s> and corrosion can be prevented in the oxidation list of Metal 
Cu. On the other hand, although residual Cu concentration can be controlled to the same 
extent, oxidation and corrosion of Metal Cu are produced or the oxidation corrosion of 
(the examples 19 and 23 of a comparison) and Metal Cu is suppressed when it pretreats 
using conventional metal corrosion inhibitor (finishing agent), residual Cu 
concentration is high and what (examples 20, 24, and 25 of a comparison) copper oxide 
cannot be effectively removed for is understood. The examples 21 and 22 of a 
comparison are understood that Cu film on the front face of a substrate is being 
corroded remarkably to the ability to remove copper oxide effectively and prevent 
corrosion in the oxidation list of Metal Cu in examples 23 and 30, similarly. Moreover, 
it also turns out that it compares when not performing this, and the oxidation and 
corrosion of Metal Cu at the time of washing can be controlled, and copper oxide can 
also be further removed from the result of examples 26, 28, 32, and 34 and the examples 
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15-18 of a comparison effectively if it pretreats using the metal corrosion inhibitor 
(pretreatment agent) of this invention. If the metal corrosion inhibitor (pretreatment 
agent) of this invention is used and the substrate concerned is pretreated before giving 
the substrate which has the metallic^oating section on a front face to a washing process 
so that clearly from the above thing, it can prevent that a metal receives oxidation and 
corrosion in a washing process, and it turns out further that a metallic oxide can also be 
removed effectively. 

[0104] Cu contamination wafer produced by the above-mentioned approach was 
immersed in each cleaning agent (metal corrosion inhibitor) 1L given in 35 to example 
44 table 7 for 10 minutes under the room temperature. Then, a wafer is taken out, with 
ultrapure water, the rinse was carried out for 10 minutes and spin desiccation was 
carried out. Moreover, the metal Cu deposition wafer produced by the above-mentioned 
approach was immersed in each cleaning agent (metal corrosion inhibitor) 1L given in 
Table 7 under the room temperature for 5 hours. Then, a wafer is taken out, with 
ultrapure water, the rinse was carried out for 10 minutes and spin desiccation was 
carried out. Thus, about processed Cu contamination wafer, in order to measure the 
residual Cu concentration which is carrying out adsorption survival on a wafer front 
face in order to evaluate metal impurity removal capacity, and to check the existence of 
oxidation of Metal Cu about a metal Cu deposition wafer, the color tone of Cu film front 
face on the front face of a wafer was observed visually, and further, in order to check the 
existence of the corrosion of Metal Cu, the thickness of the metal Cu on the front face 
of a wafer measured. A result is shown in Table 7. 

[0105] Except having used each cleaning agent of a publication for 26 to example of 
comparison 37 table 8, after processing Cu contamination wafer and a metal Cu 
deposition wafer by the same approach as examples 35^4, the residual Cu 
concentration which is carrying out adsorption survival was measured on the wafer 
front face, and about the metal Cu deposition wafer, the color tone of Cu film front face 
on the front face of a wafer was observed visually, and the thickness of the metal Cu on 
the front face of a wafer was measured further. A result is shown in Table 8. In addition, 
-in Table 8 shows measurement impossible. 
[0106] 
[Table 7] 
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[0107] 
[Table 8] 



[0108] When a wafer is washed using the cleaning agent (metal corrosion inhibitor) 
(examples 35^14) of this invention so that clearly from Table 7 and 8, the residual Cu 
concentration on the front face of a wafer can be controlled for 1010 or less ******** s , 
and it is changeless to the color tone of Cu film front face, and Metal Cu does not 
oxidize, and there is almost no change in Cu thickness, and it turns out that Metal Cu is 
not being corroded. On the other hand, although residual Cu concentration can be 
controlled for 1010 or less ******** s when the cleaning agent of the examples 27, 30, 
31, 33, and 34 of a comparison is used, Metal Cu oxidizes and it turns out that Metal Cu 
is being corroded remarkably. Moreover, although the metal Cu on the front face of a 
wafer does not oxidize and corrosion is hardly carried out for Metal Cu, either, when the 
example 29 of a comparison and the cleaning agent of 35-37 are used, residual Cu 
concentration is high and it turns out that the copper oxide on the front face of a wafer 
cannot fully be removed. Furthermore, when the cleaning agent of the examples 26 and 
32 of a comparison is used, Metal Cu corrodes and oxidizes, and residual Cu 
concentration is high, and it turns out that the copper oxide on the front face of a wafer 
cannot fully be removed. When the cleaning agent of the example 28 of a comparison is 
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used, it turns out that Metal Cu is being corroded remarkably and the copper oxide on 
the front face of a wafer cannot fully be removed. That is, if the substrate front face 
which has the metallic-coating section on a front face using the cleaning agent of this 
invention is washed, it turns out that oxidation and corrosion of the metal concerned can 
be prevented and the metal impurity (copper oxide) of the front face concerned can be 
removed effectively. 
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ta3 4iz$m<Dfcfrm^m&?%z\£z&m£-tz>Wi 40 

[^©PSB&tJiBJ] 
[0 0 0 1] 

s^in^ffl^tssiB, mz. mmizmmmmz 
nrzmmmw<Dm.&mRztik&jjmzm-rz. 

[0 0 0 2] 

hmte*>titz£mffimiif2.r>T:^z>. grains 50 



IE (Cu) ^<D^357Wi^£tlT^£. 

[0003] ^aDfc^ge^*t#gtSoX]!i6$nfe^ 

^£fk#W#>:gf$WJ§&« (Cu-CMP) i&SpJfflStl*. 

[0 0 0 4] -2f. Cu-CMPT-g^ro^^ffifctt. Cu 
SB^t^n^-*n©CuSB^*Pl^T^)^a (mttr* 

m) 7)^j^muc7)^ii^^Ti50> cu-cmpis^oc 

-2> . &iS^»e#J^?fc«CMPIc J: xm 0 ir e n^Cu^ 

[0005] z\<d£.o \zm&m±.\z&mmtyn mit 

\z. ^mmitm mitm) *m&Tz>-&m&3bz>» 
[0006] jw±©3e£it'. ±ieLfc$o^r#ii^tj^ 
^-rs^feic, Cu-CMPi^^rost#iistt^-e* 

So 

[0007] ^mfcmmo&mmi-i. 
<. mfrtzmitttizk-oT^izmtiktsnx. 

Cu-CMPIg&©gt#IglCirH>Tte, ^#:fflcr) 

t^tb. ffij]{&mmommM&&m-rz»£-m&$>-Dfc. z. 

[0 0 0 8] r©<t5^>:*^»^-rsfc«?)(c, gt#^J 
(ca^co^M^tEfeKlt^J^^Sn-r^-ttCJ;?). ¥^ 

s. 

[0009] e»j^.«#p^^p 7-79061 ^mmz 

&«l*!l!JiitTf*ilO-r*Ci«HI|-p»^>fc. SAc. c 
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u njaf-fk^T ;w ^ — jp* © t * * 

[0 0 10] #^2 0 0 0- 8 7 2 6 8#ft*^ 

»H2 00 0-2 8 2 0 96^«*tH 

<Dtfimnt.i3.*. cwi^tc rneoft^oi^* 

[0 0 111 MIC, #gfi 2000-27366 3^&* 
SnTViS. Uj9»bfta*&» #Pi 2000-27366 

«H>£ffi3i c mmumm & # s t 

<5flS-&<»tt, IWJfc|{Mfi<, bT 

[0012] 3C 

KWfttiptt^Si] *^^«> ±fEbfc£D 

55& tC b $ £ *«©&#*» £S«T S t> ©T3& S . 
[0013] 

[0 0 14] (1) »frtfcf*-iH**t«7S/ 
^Xtt^CDSI^^Sr^A/T'^^^S^^Klt^J. 
[0 0 15] (2) _hfB (1) iCf2«£(D^«^t4l»±^J 

[0016] (3) s«*±ie (2) \zm&<omwmx 

[0 0 17] (4) ±S2 (1) CIB«©*K«ftkl»±» 
[0 0 18] (5) *S*±SB (4) KfBiS©ife#JWT* ! 
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[0019] ( 6 ) «®cffl*sas**-rs¥^s« 
(cmp) \zttvtc&. isrs* 
*±ib (2) izmmvmmmr'mm-fzztz&wit-? 

[0020] ( 7 > ssic^ffigp^w-r s^^ss 

&fc*WfcS«W*S&S (CMP) tctfbfcSL SMSS 
£±1B (2) fcE*©«lHSrT?«iSU *^TSK1« 

[0 0 2 1] (8) SHBl::*!*?!***"*"****** 
W»JS«W**aS (CMP) tC#bfc«. s^s« 
£_hiB (4) lc!B«W«fe^]-e^t-^>Ct^#mtT 

[0 0 2 2] *56W#«tt±ffiB»*3i*"*-'««*W 

[0023] *mw\zmz>fti L ft\z^*--)\'&& : &'tz> 
) ft^finztt-frm* ^i^f^as. 

^75 7iStt5t)0t«O. IMfctotctaTIB— flSsS 

[1] tSSftifc^** 1 *'^^* 
[0 0 2 4] 

NH 2 

1 [l] 
HS R CH COOH 1 J 

[0 0 2 5] (3S4 1 . R«{£S*7,Mf b>S£^° > 
[0 0 2 6] -«5S CI] fc»«r>T, RT'iSnSfii 

7;i/*i/>ItbTH #j;U£;*^b>S- x^b> 

b>*, ^*->b>». ->^a^>fl^>S> ->^P^ 
*>-b>*tS©i(t»K. »tt«*ftlf»ttH«OK*Rl 

~6 05i£^T^+b->*^^ l ?>^ ; &-> fe^"Ct>« 

iCl ~6©iaSI«»7;V+l/>S (^^l^>*^ X^b' 

[0027] &mwiz&2>ftTMz?-*-)v&&&-rz> 
7 miss («^.tf»3t>Baix* m) * 

,0 fflV»Tt>«fc^b. B#4fc»©#tefc*&TM6ClWUT 
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»^TW^ 0 ■ * 
[0 0 2 8] ±K-«St [11 TSSnSft^tttbt 

t>> */rjS^Jt3M»S:SD{*:tL<*t(Z)iSd«lT 

[0 0 2 9] ±tau;£*D#, 

[0 0 3 0] #fg9§tC^3 7 5 Jmm-TisfrfctLte. 
tt. TIB— [2] KjRTJ^K* ±12— ass; [1] 
[0 0 3 1 ] 

Mb 2] 

NH— R 1 20 

HS R CH COOH 1 2 ' 

[0 0 3 2] (it*, R 1 H7v;i/i6*b, R^buIB 

tHC. ) 

[0033] *»wi:«575yi^tn75/»o 
^•■[^^•Asnsy^atxtt— «sc [2] 

a, ^fvA>u;n, MD<^i, ^iJ-y-f ;i/js, 30 

^Ix>*;i/#-;ua > 7Xi/>***z;i/S, ^rf9V 
>^;i/^-;US > :7x^>bl/>*;U#x;i/a> hU7 40 
>#;i^x;i,a, eu u>*;i/*-;ua, ^>^~tr># 

;i/#-;U»#<D»*»7~23, »£L<tej^*£fr7-12 

^U*^*-;i,a, 7xrjHf^M-;H, 7x 
7xzHV^>f*A*fc*«, y^~)V**^> 
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7x^;M?M>?m;H-;1/ 
s> 7 x - ji/s;^ f ;i/y?;w;i/^;n, 7xzw 
^:/^;i/#;p#-;ua* ? x - 

S> :7xx;Uy^;t^^SWI/#;U^x;i,a, 7x"JI/y 
x;ua, 7xz;Mzjl/*j|/^^;H, 7i-Jl/jyjl/ 

#;i/^x;ua> y ^-)voy : rzy)Vid)v^-)vm. y* 

x;i/S, 7x-;w>^Dyat 8 M;^;H> ?xx 
;u->^7 p^>^;i^;u^-;i,a> 7xzjk>^ n^*^ 

S, 7x-Jk>^ p^\y^;U7^^^-;i/S, :7xx;i^> 
^p^-^fMM-;H, 7x-jl/y^D/r;^;i/ 
*x;pa. 7xZil/y^D7yMM-JH, 7xx 
;i/^^D^7>^>-;i/*^^x;pa, 7xrjk>^Dh7 

)im. m<Di%m&7-20. »£L<tej5*StS7~13<7)7 

ictt, w*.'tf*?^a* x^a^^^^a* 
tf77;i/+;^/*^>»ft*©t)©*<fiFiL<, <t 

[0 0 3 4] *ft9l\Z%2>ft¥tolZtt—)lfm& 

[0 0 3 5] *^»57^7lO)N-7yJWi:lT 
tt. 575 /i#WT575 /SO**^ 

\z, mmmm±/X)i'#>m&&<DTi/)\,mm\^ 
nt^-Tjixs^ji'fc (—usa [2] izmt&R 1 **«s 

ftB§ffiS^7iJM>Sfi*©7yMTfe5t>0) R 

rXT7;^^y*;^>Kffi5fe<z>T^a^*A$n 

fcN-75;W/<^# (-HKSC [2] tc^t^R' #7 

«x»*L<tt, **wi:«s7$yi#tn75yi 
<z>**ish^ ia««©«aftigafi»i^y*;p#>i6ft* 
©Tv;i/a***AStifcN-ia«7;w*y-f (— «sc 

[2] ICi^t^R 1 3WEIR«<0fiSl|gl»lJl^y 
84*<D7yil/»T*§t>0) T^^o &^T*t>. #58 

9§i3«*7ayK3W«-rs7 5ya«)**H : Fic. Tir 
^^a^aiAsnfcN-T-fe^^* [2] K»tj 
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0^:i^7^M-7yM [2] T^^tx 

-f >, N-7^U^yXf^>> H-i/^D^*S/JP*^* 

h-f^yXr^fX N-7x^Mfi^i^^yXr 

*^>X^>> N-yfUWtyXr^f>> N-y^P 10 

^yXf-fX N-^nh/<M^yXHX N-^ 
>^ii/^ : eyXT'i'x N-t7h-fM : &yXf< 

xZJ^fJWM^^^yXf-f >, N-7iXjW> 
^□^yJWM^W^yXf^ e>n* 

So 

[0 0 3 6] *^i(:^75 7l^^^>i^Xr 20 
Kitt, Tts-^s: [2] tC^T^C. ±E-*5t 

[1 ] icfttfs*^**^^^***^^^**** 

[0 0 3 7] 
lit 3] 

NH 2 

HS R CH COOR 2 1 * 1 3(] 

[0 0 3 8] (it*, R 2 tt«fc**»*fc«i^ Rtt 

HijfB<h|pJI3<, ) 
[0 0 3 9] -«iC [3] Icjfrtvr, R 2 tSSWS 

sec-T/^Pfi* tert-:/3^S* n-^>^^S. iso-^ 
>^;US, sec-^>^;VS, tert-^>^;i/S. 

iso-^\^^S> sec-^\y^^S> n-^^l/fi> S 
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^ft6- 1 4 ^n> RflcfiSHCtt* W*.tf 

7x-JVi, o-hUM, m-HJ;VS* p-HJJV 
2, 3- + yUM> 2, 4- + yU;H, 2, 5 
-^y'JM. 2, 6-^->U^S, 3, 5-*y'J^ 

s> i-y^)vm. 7>hu;v*«***tf&*. 77M 
;ps> 7xWM> 7x^7 r Pt:M, 7ix;^ 

k*4, WAtf*^** x^;us#o{£^t;^^;i/S 
^ ;\ny>If, xhDS, 75 7Sf?:IM^t 

x^S, 2-^x^S. U-^^- 
4-^>^x;vS, 3-^>^x;vX. 2-^>^x;i^ 

1- ^>^x;i/S. n-^>^yxr;H, 2, 4-^> 
^yx-i«> l. i-^^^;^-2--7 0 D^x;i/S> i-x^ 

2- '\*-fex;ug> l-A,+t^;VS, l-*^-!-^ 
+irx;i/S, 2-^^;^-2-^\^irx;VS> 3-^;H,3- 
^\^ij-i/xx;i/S, l-^^x^X, 2-*-^x;i/S> 

30 3-/^x;i/S, 4-xirx;i/S> 2->^u^>^x;i/8. 
U-y^n^>^yxzm l-y^n^-fe-;!/S> 
2— >^D^\*irn;VS. 3->^ a^irx;^ 2->^ 

7iWPS^>yMT*D, MK#£b< 

[0040] *gswJcff*» : ? 1 ftic^*-";v»feW"t'* 

40 3fett£X* (*) ») ftffi^Tfci^U S^^»^7? 
[0 0 4 1 ] *56^Jc«^>7ay8o*;v*>8xx^ 

z/)vmz, 7;^^*Asnt7;v*^xxf*# 
[3] icsw^R 2 ^7;v*^*"T?*st>©) 

(— jRS; [3] (C^^^>R 2 #77^MT»5t) 

50 ^A^nfc<£»T;v^;wxx^;w^ (— tsc& [3] 
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CO) S^>yM^A$nfe^>y^XXr;W 

[3] tc^tt^R 2 ^>^;PS-cfe^>fe<o) 

[3] TSSnSffc^fc) ©ft#«tLTH #J*- 

;k yXT-fMV7^XXf;K >X^-f >n-^\^ 
yiUXfiK yXT^>y^DA,+ y^xXf;k -> 
Xf<>7x-jl/XXrik yXf<>t7^XXr 10 
)V, yXr^>^>y>/l/XXr;k ->X^-r >y 
yyjUXrik S'XtM' >t-jl/X7r;k >X^-f 
>3-7r^XXrik S'XtM' >3-5>^ D^-fe— ;U 
XXfik ^^Xf-f >/^xxfJk ^yXr 
^f>if;H7rik MyXf-fMVWxxf 
/k ^^yXf^f/n-^yiPXXfJk ^yXH 
>->^ DA^yJUXfjk sfc^^X^-f >7xXJl/X 
X5^k ^yXf^f>t7^XXrJk tJ^v-X^ 

-f>^>yii/xxfik tf^v-x^-f >y^;i^>>>;u 

XXrik ^yXf^f>t'x;l/XXr;k /fc^Bv'X^- 20 
<>3-7r-^XXfik ^yXT-OS-y^DA^ 

t>> DL#Tt>, *4rfi^lt#J|a5D#tL* 

[0 0 4 2] ±BL&»**38Wfc«*» : T i rtlc^*-- 

[0 0 4 3] *-jl/itf tS75 / ixu 

^ / ixt»©R*#(Di«^«nsn§i«©*ffl« 30 

0. oooi-ioaa%. «F$U<t40. 0001— £0 
ff£b<fctt).0001M). 5SS%T? &<5o 
[0 0 4 4] *^MO*«JB»B&it»Jtt. ±misfcPn^ 

WEST'S yKXtt*<OR*#S*JC*tt»»$*4 
[0 0 4 5] *»WIC«S7^/8XI«©8«#4* 40 

[0 0 4 6] r<0<t5^UTW»Lfc**W©*KJB« 

[0 0 4 7] 5EJc*S£MiC«S*«JB»l»jl:«l*K:tt. 50 
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[0 0 4 8] *5BWK:*^TfflCr>6n*#««tLT 

m* {f)V9)vm. Ts?i*>m* e*u>»* x^u> 

^3>BL ;*t*-rj>». 7?)Vm, 4V7 9Mk. Tlx 
©^t3fil±0ty t: HD+yy*M>t, #»Jx_k£ 

#;i^>^ matKp+yh'j*;^^ -ne> 
o)7> : tx^Afg^ftff»n^o &*Tt), 

<X ?**#>ISW; tKD+yh'J*M>8^ 
U>rfBL ^x>i, Ki^Jf^K, ^ 

7S:^fci*—«i{c«mx.75:^^^ m*.hm«o. 0001— 20s 

fi%> Jf?£U<*40. 001— 10fiS%, <fcD»*K«0. 0 
[0 0 4 9] *»38«C!»t>Xffllr^nS75>tbT 

>. n-^\^->;UT^>. y^P^>^7^ i/^D 

^^->;i/T^>^oD^mt5ci -6cdt;u^;1/T^>, #j 

«^^©:2 — 6c7)> ? t;u^;1/T^>, M^tfhu^^i/ 
T^>> ^y5P;ux5P;u7^>. y^u^x^i/Z^ 

>. h'JxW^X h'J^D^75>*Oft*R 
3-18. »SL<»4«*ft3-6«)l-U7;^;U75 

>. ^JA^y x^y — ;i/7^ >. yx^y-ji/75 

>. h 'JX^/-jl/7^ >. y/^X^X-^7^ 

SL< »4^*» 1 — 6 (D^ y 75M h U t K n 4- is7)V* 
)VT^>. l/>y7^X X^l/>y7^ 

>. 7 4 Dl:l/>y7^X ^fV^Dtfl/>y7^ X :/ 

^u>>?7^>, y^ 1 ;uy^u>> ? 75 >. x^ux^ 1 

k>y7^X /fJl/Xf l/>y75X y^ynfcT 
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Ml/>y75>. WAtiS?*^^ MJ75 >. i^x 
fl/>HJ75>f©Ri»2~l 2, »SUHmI 
g(2~4ffly7Ml/>HJ7S>. flSJAtfh U ^? 1 ^' 
rh^i^^^-'JAtHa+yH, rh7-n-7* 10 
DE^^-'i'AtHn^yH, fh7-a-7'^V7 

■JAkFD^yH. 7 h yil'7 A k 
(?u+yH. ^h5vi7P^>^;k7> ; t- l i'Ak: h'P 
^->K, Tl-^yi'n^yM^^Ak Hd+-> 

[0 0 5 0] 
[fc4] 




20 



[0 0 5 1 ] (5£*K R 3 H7;^;H4- R 4 R^R 
T. ) T'SSn57M;i'75>-7Ml/>t+U"f 

F#in^i#^vf e»n«.o -fis:3£ [4] ic^x, r 3 

^3n57;^;HikTH ^J^.«ifiM«, 30 
&;&^te^»®^J5K^gU~l 0©t><7X »Sb<« 
l~6OTfc0X J;D»Sb<ttl~4(Ofero^lf <E> 

iso--7"Pe^fi. n-^;VS- iso-Zf^)l&. se 
c-y^;PS» tert-^^S> n-^>3^V8> iso--^> 
sec-^>^S. tert-^>3\>VS. *:*^> 
^)Vm, n-^v^S. iso-^v-^S. 3-^.^;i/^> 

sec _^^->jVS> tert-^-WUS, n-^^^VS. iso 
-✓\7>^,M/^ sec-^y^*. n-t^fM, iso-3" 4( 
y-3\>l-X. sec-*^^^S» n-/x n-^i^^*. 
yjD7nkJi'S, ->^d^>^;v*» z/iru^isjv 

(CWSL-V^ R 4 StfR 5 T$3tlS7MI/>Itt 

x^ix>». ^at;i^>s, -7*^>s. ^^i^^ 
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ifimi^n, m^h^^ym. x-^uymmmiz 

10. £F£L<tel~5T&&. ±fBb7c$D^-^ 
[4] t*SftS7*=lr*75 >-7**W>**^ 

X^l/» . *7°;W7 5>->- (Jl?U^->X^y'Dtf 
. ^^jVTS.yz/ (#Ut+y>'i'n'\+yV 

(^U*+->x^;vyDtfi^» , ^f^75> (#U 

JJ1,7S> (tfU^vX^l^) (/^iJ^vX^ 

ynkl/» , ^W;> (#u^yXfl/» 

^->xf-;vypki/» (*'j^yyi'D'\+yi^ 
» , if;V7 5>y (#U^->^^1^» * xf;y 

7=>y (^•J^->X5 L l/» , XWS>y (tf 

U^->x^;w-7"nt°l/» . iW7 5>y (#U* 
^y->^n^yl/» . lf^7S> (jPU**^ 
5fl/» (*'J^->x^l/» , Xf^7 5> (*'J 
rt^v^l^) (*'Jt4yxf;i/7*ofl/» . x 
3^75 > (*'J*=^->^?U'» (tfU p 
^\*->w» , x?;P73> (5j?u^>'X?v» 

(#iJt+yifll/7"Dt») , iW5> (#U 
*+->x^ix» (#'J**yyynA^yV-» , x 
^■)lTS.y (* l J^yxfJl/7"nkl/» C^U** 
->->v-n^->i/» , 7*of;i/75>y (#U*=t-^ 
. 7Dk^7S>y (^'J^->x^l/ 

y) , 7"Pf*7 5>y (#ij*^->->^o^->l^ 
» . 7"Dh>75> (#U**->^9 l V» (#U* 
=^>X^U» , 7*nk>7 5> (*ij*+y/fl/ 
» (*'J^-/ifil'7"at:l/» . 7"nk>7S> 

^->x5 L ;i/"7'Ptfl/» . 7"o^7 = > (tfU***' 
x^w» (#'J*+->yi'P^->i'» > yatf;i/ 
1 75 > (#'J^-+v-x5 : -;py'Pbfl/» (#U**S/S/ 

Ws^svy) s?cdt;1'^;pt5>> j (#'J*+y7 

)l*Uy) . «sRtfy^D^yf75>y (#»J** 
->^5 1 l/» • >v* P^^v^T 3 >> 5 (#'J^"^'>X 
. vi7P^->;PTS>->' (#U**^nK 
U» , y^D^y^S^y (#U^-^->^V 
» , ->^7P^\^i/^T3>> ? (#U^^->^5 : -;l'^^ 
l/» , yi?U'\+y;i'7 5>y (#iJt+yIfJH 
» , y?DA=fy^7S>y (#U*#X^V^ 
n¥uy) . ->^D^y;P75>y (*U*=^->^> 
0 5=-U» . y?n^y^75>y (*U *+v^-> 
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WU*^yy^n^\^yl/» % y^u^+y^Z^ 
> (#'J^yX^7'nei/» (#>J**yyi7D 10 
^yl/» > y^Dryjl/7^>y (^U^v-y^ 
ly» , y^DTy^7^>y (#>J:*^>X^U 
» . >^P^S/;UT^>^ (^'Jt+yx^ynt: 
ly» , zy^a^zyJlT^yiy (* y :>>-^ 
yl/» . y^Dry;i/7 5> (#U^->^^l/» 

3^>y^l/» (3KU^^X^yDfcflx» . Xi7 

(*ut*yx?;|/ynt:l/» . S/^d^S/ 20 
)V7^> (3pU^vX^l/» (#U**5^S/^P'\ 
, ^Dr^7^> (^U^-^v-x^^y 

7W^75>y (#U**i^7^*l^» 

[0 0 5 2] ±Elfcat7$>«a:*T^ YJl^rU 
>y7^X y7Ml/>h'J75X h'J7Ml/> 

L<, ^Tt)7;^I/>y7^>, y^7D7M^7 30 

X^U>^7^>, yX^l/>h'J75X h 

^-^>x^lx» , >^D^\^>-;i/T^> (stfy**^ 
X^Pl/» (3^U^->^^!/» , ^h^y^X> 
tZ^AtHD + y W^K, ^Tt)X^l/yy 

icfctmA&t***. ^jAtfa^ro. oooi-20fift%, $r£L 

< fc*0. 001-10Sft%. iDK b < teO. 05-10fifi% 
[0 0 5 3] *aSW»C»^Tffl^6n^JS«7;P*Ufl: 

tH7y>, 7^X7, dn^coig (0iJAtf«*tt, 
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h^yyS^y^WSK, 7>^EX7 

tfa«o. oooi-2oa*%. u < «o. ooi-ioas 

«fc98F£L<tt0.05~I0fi«*T*-5. 

S»A^Ct^T-t, Fe^Al^(D^M^£g«3l 

LTte, WiSEDTA (Xfl/>y75 >B9»K) * 
EDDA (X^U>>?7^>-gfgD , EDTA-OH 
(kHP^yXfl/>y7^>HSi) . GEDTA 
(^'j3-^x-xil/y7^ >B3flMg) > D T P A (v 
X^l/>hU7^>Sit) . IDA « ^ / ^ 
BS) * me t hy I -EDTA (V7 5 J ~J D/t>Izgg^ 
BO . NTA (XhUPZSi) . TTHA (h'JX^ 

is>^b^ ^>s^mm) , :n^©7> ; Ex')Ai, c 
n^^7^>i cD^^osm^ z ^ y # y # >^ 

®> WAtfCyDTA (trans -y^PA+yM 

u*;i-^>^^. wakntpo (xhunhuxy^ 1 

1/>7^X^>K) . HEDPO (tHD*yXfUf> 

(y^i/>^x^>^) ) . cnb©7> : &xOA 

^> Ctl^^7^>(!:^l*0#U*X3jx>8^ M 
^«EDDPO (X^U>>?T^>> ? (y^lx>^X^ 
>*) ) , EDTPO (X^U>^7^>^h^ (y^ 

u>*x-fc>m) ) . pdtpo (^T^y^n/^>^ 

(y^ly>*:X^>K) ) > DETPPO (>>X^ 
l/>h'J7^>^y^ (y^l/>^XzK>^) ) , TT 
HPO (hUx^l/>^h^^>^\^1t (y^i/>^x 
^>^) ) , :nb©7> : EXt?Afc Cin^> chT^ > 

^^tfE>n^>o 7S:^Tft>> EDTA. CyDTA, H 
EDPO, EDTPO, DETPPO. Z.tl^(D7>^: 

^JA«il^rO. 0001-10fiffi;%. W : *L<ttO. 0001- 
iaS%. i:D« : ^b<^0. 0001-0. 511%t*§o 
[0 0 5 5] **WlC»^Tffll^tl*»ffiStta«tb 



( 10 ) 

17 

Z_\i7 7Mf/H*U *^)V7 >*~0 A. 7*^5?^^ 
;l^>$W7>^X"7A*©aiE3IR7> ; EX<!7A. 10 

»/U 75 IV^lM F«a5fl^©Mtt#®*£ 

«j ->7 >*£r*rr 5 / =*>*5WB*Stt 
t-;k # u ^*->7^i^># 'J 7;u^^7 u -rt'X- 

?)M»jJJ*tfsn, iOftftWCIl «Atf#U**-> 20 

x^ix>7;i/^-Ji/x-^;v> #u^->x^i^>7;p^ 

t£W>7/Mf*X— yfl', tf'J:**>'7'Dt:l/>7,>U* 
i-^i-fJ^©^* 'J **->^° ti 1/ > 

5ri/>#u**->^nb!i/>7;!/*;ux-7-JK #'J* 

b'J^A. *'J'?'A#<D7;P* , J^S*S. Cajx.«7>^ 
#^*(c*;V#>KSfc«T57x:*>*JHBi£tt8l. 

If^hU^A, #U'?Al£©7>>l'# , Jr&JSi£. #Jxkf7 
fffl^ftl:AJl'#*->MStt?'7;t>SMfi 

x*>&> 7jv*jv-r7*i'>#x*>&, rne>roit 

X.li7> ; EX'i7A^v f c £^T't>7> ; ex-i'Aia^»* 
LVi) lf<7[)^4 1 tC*X*>^S5:WT ; 57x^->^^- 
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# u ->x^ u > 7 >-tf >bs^xx 

t^K #'J^^vX5 1 l/>7;i/+^^7^1/>Bit^XX 
fc, /-^>^#®ffitt»JRtX7X*>^lS?Stt«!l^ 

->7 i/ >7;w+;vx— T-^d^tcff* b < > 7x* 

tf 1/ > 7 ji^vx-^'Mg©^* K # 'J -> x ^ u 

ffiffittfth 7^^^^>^>X^*>^#©^* 1 "* 
;V#^^;V**#TS7X^->mifHffitt^ #U*=¥ 
->x^i/>7;^;i/^xx^^©^ c f J i-x^** 

~>;i/S&«-7-2>7x^->^^®ffi^J^tr»Sb^. 

so. oooi- 1 fia%^ ff$K ko. oooi-o. ias%. 
,fc osf * u < oooi~o. <jmm%-c*&z>. 
[oo5 6] ^mmo>^mmnpi±Mit. ±.mvfcmz 

WffilK, 75X iS7;WJfc^fc- ^U-bMRZS 

[0 0 5 7] *f!M©^JR«*l»±ffltt> 
0 ^>^BJfC^?>^rttC^-^S ; £:WT?»7 5yBIX 

[0 0 5 8] *fEW©®a?B«. ±EUfc»***W® 
50 ^«««B6±»I, BP^> **i«fc**»^l*Jfc^*-^ 



( 11 

19 

<D^>%(DOt£.< ifc-o*. #fgw©$nai?jf fC^#$ 
»#i'. ^js^fm^ (WAtf^ft^, WHt&mo&mmit 

CO 0 5 9] *«W©ftiaa!ltt. ffi^*tt*gj£©tfSlT- 

[0060] c©j:5Kw«sn&*56w©»3JWtt» 
[oo6i] ^%m(Dmm^m (&mm®i®j±jjm 20 

[0062] amiz<&m&mw*?i-r * 

^W»5aa^J (&JSJ6gfi6Krlt;i5r80 TSaaT^^tU 
AtttfHcWU i|Ucg«£#iaSiJ (£JKMkttJk 

-mznvfrvzfommm&vjsmibmtfztiz. 30 
[0063] *3B9uc*h»-c, mm t«> ±iebfc 

5ut$;V^„ J:0^Wfc«, e«J^««#MS. #J;i 
[0 0 6 4] fill*.. *%9!0&JmttttB&.ll:3dtt. t*J*.tf 

fflb#4. 40 

[0065] MAti*^Bji(D®asij&, gsc^ai 
m.mo&m'gmm.frz. mmui¥<p\zmm<&mtf%:vz> 
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[0066] sfc, «*tf#389i©«isiw&. 0y*tf« 

O S a «f 1C &1R W- 4 Kft ^»JB« * B&JbT * d t a*x- 

*ir»ttcti6©jaatfTofc«, *«^««-r strife* 

[0 0 6 7] r©J;3lCLTf§e.nfcSffitt, iiS-© 

nstinsi c«c*a9> tutu, n& 

*». «^.tf«rM¥5-263275^a, #13^6-112646^ 
$8. 1#H!¥6-287774*»4fc?8. #ii¥7-54169*t&$g> ft 
M¥7-7906l-5^$S. **HW-16638Ht4i«. 4#HW-2 
92483^4**. «*B82000-8185#&«, #§§¥10-251867 
*frW¥7-267933^&«. »BITll-50275#^* 

mzmm-znr^ffimwm m&m . aaE-r-B+ssw 

[0 0 6 8] j£lc, «A.fi*5EM©«iaa«*, «Atf& 

«®tc<&M&sg&£W-r&s«^®£Ma-rntf, 

[oo6 9] K^wommmte. mmvrz&oiz. *m 
mz&z>ttto\z?'*-)v&&*iTz>75. ;mx\tt<o 
mmwiz, wimisfcpaz. mmm. 7sx «7;w 

mm*, fo&ffltvxtiim-t&mizte. z\<o^^f3.m.sa 

[0 0 7 0] *f5W©as#?Wtt. a#*tt*fflt©tt«T? 

z\nt. mmm. 7s>, «i«7;p*uft^i». 

7Sy *Xtt-tO»i»fl:&*K«*r t l/ttt. 
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<D^~*><D&tt< tfc-^t) £ifiig*tc«lb, 

t«*7 5>'B5Xtt-t©«*« : t* «|Jfc*©*»c*W, 
8*bfc, «Wt. 75>> **7;v#'Jfl:ff*K *w 

-h#];fttf#®ffitt8y© 5 *>©'>&< fct>— * 
[0 0 7 1 ] d<DJ:5lCbTil«Ufc*36W©ftiMB 

[0 0 7 2] *mw<ofc&J>&^ tm\z&mm&&* 

[0 0 7 3] 8ffiic*isa^4tt5*s*li^< * 

[0 0 7 4] MtC. JWEWKft^TH:, i5fe#P#tC!#>SW 

[0 0 7 5] _hfS*ffitC^^T, *5EW©i*»»l*#« 
^jaei. tfcSHja3a«ir«kD*f6W©«s^Sl^* E;5 * fc 

(is) turn «^L(i*ifiiae© 
# u t'^.;v-7 ;v©7"9 ->^£ffl wrSKS® 

[0076] tfaw^^^ffl-r^^©^ 15 ^^ 

[0 0 7 7] ±ebfc»#*f6W©£K*»IBltSI&tf 

$ag>g<j ffiffisai. «c»a«s) ©jstt«^t'is 
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22 

±9 SBMSTSST^fcUtt***?* b<> il 

3?pH2~13> »£b<«pH3~12> <kD»xb<tepH4 

^;p£©*«WfcR58*«*:€r <&*©■?. A" 
[0 0 7 8] #3fiifl©&«KMte!fcffllRr«&a!»! («# 

io mmmm. m&mm) «. «*.tf*iBK:&M»** 

04*.tf¥5M*S«u #'J-f 5 K W£©7U > 
LCD*l:tt)8SnS5J7XS«**«*tf5^ 

[0 0 7 9] KTC*i«&tftt*«**^** s * *^ 

20 w4nn&K:«tof5r*is«sn*t>©trttft«' i . 

[ooso] ***wixtftfc««c»^T:*ffl^ 

;Smc<fcDil§2bfcfc©£<£fflb, ^SCu*t«^ 
x -y\*B©Cu©iUPRt«:nfSSft^x-A*liflc*»a 

[0 0 8 1 ] C£KCu*SW7x--A) 4-f>f->'J3> 

30 DSttAMCuWfx-AatlfOilOWW*, lOOOnmT 

[0 0 8 2] [CufSSfe^x-A) HWMfc»fc«tO*ii* 
Si0 2 tbfc4'f >7->'J3>'>x— /N€r> lpprntfe^ 
«fc 5 fcCiH t>«DDl,fc^7U ( 1 % *s U * 

tc «fc D 1 0»W8K b X tf >ft* b fc fe © SCu 

Cu^^x-AlC«, Cu (WS^) *^ 3 x 10' 4 fif/M 
1 ffS#tT^ ?> ^ t SrfitIS b fco 
40 [0 0 8 3] (^JRCuBtffaSS) «?x-A**»fc* 

bfc. 

[0 0 8 4] CCu«ftaiSj*] ^x-A«ffifc:»*»# 

tc<tOiiiJ£bfc. *#&nfc$]£MKg-p*uTCu 

[0 0 8 5] M. ***«XtWfctt«K:iH>Ttt. 
»f0©/it i (S0«ft«*t-%. PP«n> PPb«±Tfi4tfc5: 
50 *T<. Sfc. ttfflf**tt£"Cfi*fi*-e*0, ffld%01 
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[0 0 8 6] 

m. i \ztzmv>&<&mmmnkm ilk. ±fe 

m^tc. *0>'&. ^x-A£J&0fi5U jgi&TKT'lOfl- 



.24 



[0 0 8 7] 





(»S : S3*) 




(run) 




:>X^-<>(0.05J 


^ibfrL 


940 




(O.001) 


£lb£:L 


950 




(0.001) 


£lb£L 


980 




/t^E*>X-T-O(0.001) 




lOOO 




<>(0.01} 
5>^-0&(0.3) 


&lb&L 


1000 




i/X^r-f V(O.OOl) 

XT U>y7 5 V(O.OOl) 


£lb£:L 


980 




T>^E-T(0.1) 


£lb£L 


950 




r-fe^uvx^ >(o.oi) 

EDTA(O.OOl) 


£lbS:L 


lOOO 




yXf^>(0.1) 
TTHPO(O.Ol) 




970 




5- -0(0.001) 
^;KT^Mf;U 08~12)(0.0001) 


&lbfc:L 


950 


»£#iii 


^-0(0.01) 
(0.0001) 


^bfcrL 


lOOO 




vX^Y>{0.01) 

t Kn+yJlT S >(0.OO5) 

EDTPO(O.OS) 




940 




y^TOtaoi) 

CyDTA(O.OOl) 
xx^r;t,(0.01) 




960 


M6«i4 


r-t2^^i>x^-r >(o.ooi) 

^XV^(l.O) 

HEDPO(0.05) T)V 
^r/UX ;U^v V&(0.000 1) 


£1b#L 


980 



[0 0 8 8] tfc«Wl~6 
*2(cie«©#«&i££ffl^jfcJK*H;Ju *J£fisJ 1-14 



40 



[0 0 8 9] 
«2] 
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est 


(nrri) 










mm 






330 




T>^-T(0.01) 




0 


mm 




fcfttfb 


550 


mm> 








mm 


IDA(0.05) 


SHb£b 


770 



[0 0 9 0] «l&tf«2*>&iJ8&rtv&<fc5K\ *3S 
<D&Jl*ttl»ifc« («#») (*SE^J 1-14) 

^K^J4S:^6(D^4 I T^#b^S'&tCti> 9x— A 
»fcJt««3K:*V>Ttt, ^JRCu^TJBtt (»*) S 

[oo9i] mmm 15-17 

Slbfc. ^©SL «>x— AfclRDtHU li*^10» 

^tiomil^ c (Oct 3 \zmm viz&mnm 

f^x— A^BSflOCuBISBSOfelSISBaTfSftbfc. 
[0 0 9 2] Jt«0] 7-10 

7fcH*CD*ttT?*«Cn«Sl!>x--Afc«ab&«* ^ 
x - A*® CDCuIft* ffi^feP £ B iTli b fc 

m 3 K^ssei 15-17 ^ettT^to 

[0 0 9 3] 
[*3] 



20 



30 



40 



7O>8(0.3) 
DETPPO(O.OQ5) 



Ciftg : M%) 



v*^W>(0.0Ol) 
Ifb>v7ry(0.1) 
PDTPO(O.OS) 

□ If : r 

(O.0O2) 



»bttb 



7>=EX7(0.01) 



EDDPO(O.Ol) 

(0.001) 



115-17) T#SCu«l« 



50 



[0 0 9 4] t3*^s 
ttB*>il:&! (&#3J) (S 

bfct§"B-tc«, ^x-A^scocuBi^Swfilit-Stete 

bT, Jt««7~l OOJSfiST^JBCuJta^i— 
jgbfc«-&K:ra- C/x— A^HWCuBi*®©*^* 1 ^* 

«*. 

[0 0 9 5] £1K0!I 18-20 
*4CB«0***«tkKiJk* 5 0 0ml£, 

±B#fe^fe»bfc&RCu*i«£x--A*fflK: 1 »IB*» 
»}T«D**»*&. tfx-Afc, jg^7KT10» 

|HU>Xb, XK>tt«S*fc. »>x-Aft3! 
g^tl 0NfK»Hbfc. CKD<fc5t®abfc^RCu*ft 
St^x— AtCOl^T> &)gCu<E>&ft;(D*rl!i£fll^"5fc 
J6> Ox.— A^E©Cu^tew-feBi*@^S^'-' fc « 

[0 0 9 6] tfcK^J 11-14 
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*4fcffi«©&«»«sffl^&£mtt. mmmi 8-2 

[0 0 9 7] 
«4] 











vXiP-< >(0.05) 


£<bfcb 




7i?^;i^>;Vr-< >{0.01) 

I€i(0.1) 

EDTA-OH(O.Ol) 


Sib&b 




vXf-fV(O.l) 

>>? p ^->;u7 £ >(o. i) 

TTHA(0.0O5) 


£<b#L 


tWSflli 






tt^Jl2 




Strife 


ltS«l3 


7>^E— T(O.Ol) 




ifc9S#Jl4 


"J >=TK(0.2) 
DETPPO(O.Ol) 

(O.OOl) 





10 



20 



[0098] ^4^e>^e*^<fc^ic, #%.w<D&mm 
^Kitsij (###j) (him 18-20) T*<gtmcmm 

l/T, JfctMUl 5-1 7©}g?S-p^MCuii«^ni-AS: 

^scuA^tsnTu-scit^fijs. hp*., mm 
mi 5 — i 7-cfTofc^^t^i$^)^'<' -^mmt^-v 

HSSCTl 8-2 O-efT-3fecfc5i^^^f0St5c^ 
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[0 0 9 9] HffiW 21—34 

* 5 icfe«&<z>&&j?i^af!i£itsij (M&s&j) inc. ± 

I2^ffiT^ia b /fcCuF5& x -/\RZS&mC\iMm v x - 
tBU gM*tlO%1U>Xl, Xfcf 

^ 5 \zmw.<D&$twm i l ic. s^i-as: 

^ST. 1 OMIiLit. fx-A£I&Diil 
U i»T10MU>XL. ^ 
WiPtCfflSb/iiCu^^x — AlCOUTtt. 
^BfcS^^SWrSfc*, f x-A^Blc®;*3§#b 

lCOt,iT«> &JSCu<DgMfc©W*S£?tig-r-5&«>* fx 
[0100] ittetSJ 15 — 25 

* 6 \zmm<n&mm%ijktf&m&m*m khsuma, m 

mm 2 1 -3 4 <tl"|^CD*)*-CCu^r>x-A&^il 
CuJSMg^x-ASrMJlbfcgc, Cu?5?&f x — AtCOUT 

fx— A*ffi»c»3iia#uT»f»*3S#cu»flE*ai)e 
w<D<&mc\i<Dmm$:Wii£istz. 6 ic^-to 

itm&ll 5-1 81CiH>Ttt, ^S^^B5ihg"i (hSMS 
39) T©*Ga£fTto?\ *6fcSH*©ftiSfeiM8El Lie, 
ai^i-A£SfiT> 1 0^F B 1g»bfd^, Cx-A 
SrUxOtBb. jBtt*Tl 0#M'J >XU Xtf>$fc*Ps$ 

[0101] 
[*5] 





29 


( 16 ) 




#12003-1 
30 




£ji&taifi!Bfij 








(nm) 




*s*rr<< V(O Ol) 


C7X>^(10.0) 
HEDPO(0.5) 


2 x 10 10 


£<b£:L 


1000 








1 * 10 10 




1000 




7^-7(10) 


h 'JXf b>r 5> 
(0.05) 


8 x lO 9 ! 




97D 


mmm^ 






8 x lO 10 


3HbfcL 


1000 






DETPPO(0.0O2) 


6 x lO 10 




10OO 


Hli£#J26 






8 x lO 10 


^fbfcrL 


920 


HJte#J27 




HEDPO(0.5) 


1U 1st r 


^fbfcrL 


10OO 






ylf^>h'j75>(1.0) 


9 x 10 9 


2^b£:L 


920 


^^J29 


TMAH(O.0O5) 
QEDTA(0.05) 


8 x lO 10 




10OO 






(O.05) 

y^P^v;U7S>v 
(O.0O1) 


5 x low 


^JbfcL 


s 

980 


^131 




tK 


3 x 10" 


^fbfcL 


lOOO 






NaOH(l.O) 


5 x lO 11 


^fbfcrL 


lOOO 






EDTA(O.Ol) 


7 x 10 10 


^<bfc:L 


10OO 






X-^jU(O.Ol) 


5 x lO 11 


^fbfcrL 


lOOO 



[0102] 



30 m 6 ] 



( 17 ) 



2003-13266 



31 



32 









(Cu^/ciri?) 




(nm) 






NaOH(l.O) 


7 x 10 13 




1000 






5 x lO 13 


34. |L.'<*. O 


1000 




TJU^nO^UTtOMfO.OOl) 


5 m 10 13 




850 






8 x 10 10 




450 




^vi/m;ti/-;u{o.oi) 


^x>i(10.O) 
HEDPO(0.5) 


2 x lO 10 




680 




><».»/L II —a \ T ii 


5 x io" 




100O 


tt«#j21 




(0.05) 

isO P^4vJU7 3 
(O.OOl) 


8 x 10? 




300 


it&#j22 




9 x io? 




0 


tfc&#J23 


£:nV&(1.0) 


^XVl(lO.O) 
HEDPO(0.5) 


4 x lo 11 




800 


lt£i#j24 


7i/-;KO.i) 

^-X>lt(1.0) 


7 x io 13 




100O 


fct&#j25 


(O.Ol) 


8 x lO 13 




10OO 



[01 0 3] m5Ik7JZm6 0)fgi%:fr>E>W*>frfrJ:z>lZ, 

mm&\2 i. 2 2 j&tf 2 7 v&mm®im±m mmm 
m) ^m^xmmm^n-orcm^t, cu^s^x-asi 
mcDmmumgt* i o* 0 ^r—y—u~ftzmmi^m. & 

tiiw*tb. ft&<D$zmm%kpj±m mwmwm 
Tmmm&'fr-? terns izte. mmumm&mm&izmm 

(.itmWl 9X.Zt2 3) . ^JgCuW^ftJligfetefflJ^n 

(J*i&0i]2O. 2 4S^2 5) CtAiflS. |pU& 
lC, Sfe^^ 3&tf3 0 (C*H>Ttt. ^-ft^^^^WtC 
Bfcifeb#, 5.0&MCu<DgHtM^j&M£Kitb#.2>© 
fc*fb. ltl(^2lW2 2H *«^®©Cutt7j^U 

<^M^nTt,^<o^fii^ <> mm&}2 6. 2 8. 

3 2Stf34 ttfc««l 5~1 8^©^?.. *%W 

\z. mmz&m&m&*ttzmtii&ft.&j:miztf-rm 

* & t>3ft*tt K B3c b » S £ £ A^J * . 

coio4] mmw 3 5 ~ 4 4 



b>t. ^-©«. ^x-A^j&oaib. mm^-vi o^m 

MCu*£f»Cx— A&^iST, 5B$PJ]«glb;fc. tos. 
30 ^x-ASrUDttib. MM*T10^'J>XL. Xtf 

I^Tte. ^S^*>6#I^56ftg^&^ffiT^fci!?). £x-A 
bT^£S^u^g£$teb. 3> 
flCuitli^x— Ad^^Tti. &JSiCu©&ft;©^r#*£ffll 
IST -Sitae). ■>x-/\«ffi»CulgSffi©fe!@£B81-rfg 
£?b. ^MCucD^©^*S£tt§gT-5fcit>. ^x 

To 

[0105] Jt&0U 2 6 ~ 3 7 
40 S8fCf2m©&ife##J£ffll^7t«fl-te. SS£0iJ3 5~4 

A^lLfct, ^x-A^®{;rS^8l#bT^-£>8?¥ 
Cujg«£?!5£b. &JRCu*S">x-Afc::^vr 
«. ^x-A^SODCu^ffiCDfeil?&@^T^b. M 
IC. fx-A^ffico^KCuWMJP^a'J^bfco 

[0 10 6] 
S7] 



( 18 ) 1*W2 0 0 3- 1 







Cufg^/cm 2 ) 


em 


CuIgH 
(nm) 




>x-x-r>(o.i) 


5 x 10 10 




980 




®e»(0.i) 
EDTA(O.OOl) 


2 ^ 10 10 




960 




yXf-fXO.OO i) 
NTA(O.OOS) 


8 * 10 10 




950 




7tf^yXT-f v(o.ooi) 

7D>K(0.05) 
ETDPO(O.OOOl) 


Q 




yuu 




yAfO(O.OOl) 

^7X^(3.0) 

HEDPO(0.5) 


5 x l0 9 mT 




1000 


§Slfc«40 


>(0.01) 
ya 0^(0.05) 
DETPPO(O.OOl) 

VTJU^r^X— ^JU(O.OOl) 


5 * 10 9 fclT 


JMbttU 


1000 


H«S«4 1 


TtfJl/VXT'f X0.01) 
'J > =f|$(0.05] 

;u(o.oooi) 


5 x 10 9 J*JLT 




1000 




i^y^f-O(o.oi) 

t H'P^y^75>(0.01) 


1 - 10 10 




980 




D-vXf -0(0.02) 
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